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imrolTing mmg»m ta f««4tag mA wmmmgmmnt skmn tlist 
is tafis@a®-®4 im the 
^ It S.S tberefora tvident tim^ mitMr ®f t&« tw© «xtr»# 
Vims I® att 'ito sor*-®®! %«* tteat fetttterfat pirotmettisa 
1# 'liotl W m.M ^ mmi^rnmrnut* 
Im dairf are tw& maia #f 
fr®ds«t|'-oa.«' #ae'ts tti© AAmaO'St l«gist3er asA'i-egtsteif #f 
M#rlt • testlBg wfclch tJi© ew# «« giT«it mBmsmUj 
mTm tm tjo^ wwll.^ tl# rnmmmw 0^^" 
ft#isg rn^mMmf t& eltainisg saxtsia 1&-® #tli#r is 
mm %m3%i.m§ :im -Qm Assoeiations# |ffc» Heyft'tests -©©a-^ 
to@te« the itfr#:ffea,t tee## #fg»igat. t#ii® «3?» 'patter 
to aow Tmtimg kmmlmtMm mmms •altli©»g& t&«y giir#a 
'©fftflai »©®^4tl©« %-y tfe® •feeei ©rgaat»ti^ s|» Is tkm 'Qm 
fe-stimg Ammmtrntimm s-f##iaJL effm'% is msiallf•• f# i»-
m, enviraamemt' f©r %l» #®*s if®y0Bi $•&« 
petat @f- m&m.% pTOim^tisiia* Wftll® ttoe g«R®'tie fr©©«gs®«. 
is ^miiJs pr©ta# ti#a ax'#- doit^tl#s« tfae »««.© tow @ms 
«ktey -©fft#!®! t«.gt as fm mwm test®t. tm C#w 1*©.s#iag. kmm^tm» 
tim'B'p tb« f-elatlT© £af®rt»me®- «f be»4itf ast ©nTit-d^emt. Im 
iet©wiatag t&e »gstlt«4e- #f thes® reeeM.® migli-% le fmit# 
<ltffe3*#mt In tto® tw ttsft-s ©f data %e©aw:Se #f tb© diff^-reau# 
tm tli® %& w&4-eli %•&#• •##*# laier 
t&# .tw0' sy®t«if- mm- mxprn^^* 
Si»ie tfe# sf animal i@ %© fiaft airf »al.%.i-» 
ply th® aaiffleals wttli %li# most dcslieei It 
• is -of %& kaow t© what &tmm M-lftmrmmmm Im I'eeo^as 
•ay# ©attset hf mttwmmmnt aa4 fee-reditf fias®' it 1© tfee 
tttarf" wfcimli- aake ftsslble any jpe-fmaaeat fert#€ is* 
p,r0ip«eats»- mmMs -©itaiiie't la t&« C©w ftsllug 
lss©#i«ti©as furnish tl-e lafgest %oSy of i-ata for s-©ie@ttiig sm& 
b-r'«e4iiig #st%l0 •«ai -tli® ©f ant 
th€iir ms© f©^' %r©e41,Bf, purposes are gratmlly t^el»g 
•affr#elate-a» 1% is, la order 
•feas-e4 ©a. re-e#rts f^m C» 4ss#0iiiti@sf -m a fim©af 
%a.sis tbat tke p?-es«»% study was matert^ken* 
II. mfiw 0? LiT-imwm 
ffr® .gfflomut mi literature concerning the iapftf* 
ta»<s:e &f i«r©4,ity and enviroimtRt is wty lialtet- Ym-t tblt 
.6®.#- b#eii fey tli# m|©;i*ttf the T#se»eh 
«trk@ifs Ib tb# fleli ff iai^- feaslsandry aat mHiE piroduetiaB.# 
Q©w-®tt HiM 'Mm stmttei t&® teflmta## #f 
aita -eivlroimeat, ©a tli® production mt 
fie ftmis flat tb©*.® mm ilsttmet: •itff'erea®## 
fa %fe« pr0te€tt.@a #f tfe© f# h«i€® -asd mis© ttet tfa# 
#©*§ skm itff«r#m0ss is production. ' Kis e#aelasi©ii® 
ar# ttet wfeil® «tli# mmiMT €%tfmmis.m 'heMmmmm to#-ris all 
liability ia b»Q^t about by th# #©'@4tH# aaa»:ge3K<@at c>f th® 
®©*s b®tli hmtmm &mA during tft® t.est* y#t ft. Is tfe# 
k@iftiity «Hi a.@t *a»mgemeiit wfci«fe "flays %hm Iari®;st 
fart la thm pBimmm&m of milk yield m batterfat ftreeatag# 
ia mt ip*BlS). 
Itiis '.reasoning 'I.® ba;sei mm l-h# tfast tfa# p^pti.fil 
mier^lrnttm %iitwei.a 11# yi©Ma mt r©la't'i¥es^, -f&r m mU" 
0taat li«r4 a-remg# is feat sliglitly 'smll^r' tlisa tli© ^•rreiat'iea 
li«>.tw©©:n theme saaa yelatiwe calculated wltli a© t# 
litM t,|'ffe.r0m#®0» 'fli# ptrtiml #0r.relati'O«i.0. mm eml* 
twm ®«>rrela-ti#ii coef^fiet^*:®., givmn la 'fable ISl o.f 
•iewea*® imXl MMM fimM aai tfa# 
ave»g«:» 'fbrnm t i^relstios e#®rficients at# 
3,®*0r IJiaa alaes-l e^parafele fS.git-2Pes given. If §e»®a t® 
11$:, aai -til® ws#; o-f ttoes®. l.-owef oorr#lat4-@a ®#®,f-fle4;©mt-a tei-a®-
t0 aa #f Ifc-e inipfti*tam@©. of eoTii!^a»tat» 
Wart-gfet k&B ©a.i©»Xat^ ff« 0(Wfa»s data twmi H©X*«-
steia Friest-aa sad ^aerasey cattle is Mvaa#-^ l®gist-^y 
€itta aiife. •pi'»i'8ctlon is det©3«ttlned about fi^  fef Msfedity. 
la & Imtm pafeligatlon Gowea i%9m^ la® ©al.<i«3.at«i tfe# 
j»f©rtas®:© pf heredity aM tnvir®*©®* im tetemtsiHg-
ti'© f;r©tm«%l®s ©f 4i«a©-#i litg-lstry #<iwa-* Wmm tlies.e 
ealemXations &e oonciMes that tli© etw^s t.afe©ytta®ee ©#atf®is 
teet.w@@a 'iO smt Wp ©f tie Im mllfc yt#M asi hmtmmn 
fS ami l©-^^ ©f %-Jie irarlatt©© ia tomttesfat- p0:i*0-©-at#.g«- wMl# tb® 
of envivommntf e«»©a to sisters, m ailk yieM I« 
oalj i t@. «.^€ h&mM -m tlie as-smfttea 
tMt t&# sRVl»ii»st -^f tto© 4«a' amt- tb® mf %hm 
iaag&tey-®' is iltfereiit, wfcile- tfe-# mmwimmmmt @f sisters s.te3-*ili 
tiie Sm#Ii «a ®s®wsftl«tt ,ts- mot talte |«stifi#t.j 
i,aaglt#rs aafi €«as a.i'# »ost often tmmm& ia the sa*© hmA, a»^-
t&ms taTO Tei*y st»'tl,«ie @ayi:i?»»©st» » far m age 
ai^ e ©©aesraei,, tfeer# 1# oftem as Mt#to ttffertmee 
$M age- betw»«a sisters as tofft*e©» §mT-mt aBi 
- 41tli«agfe l»«#tlgsti«s *tt-fe t&#' r#iatlfe lato,^» 
tma-e© ©f- lfe©f@4-ity nai. mwimimBm m sSl^  ami %»tterfat 
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'Th® the ©»iri:3rowe.iit lias tJfe,© @mfe|«©t of aaaf 
taw-stl^ ti®as« -fir® laflweii#© of a-ge itas ttes l#iig- hmmn f#©eg-. 
ntasii* -Fobman aii4 CltSS'J list' mot less tfaaa SS 
#•#*# of age- f»#t^ rs pf.©p@e@5 a% one t-iwti® 
€a* «a©t:fe®r hj Aase-rt-eaa iJiT®stlgat€>rg:, 'fJie-s-e fa-et-^ rs-
-orr/le-s:s ia th® -ifsaiattmil® #f th® ••eoy^ 'ec'fcions ]p»p#-sei foy eo-ws 
»*••' tlffereat a.gea femt all ©f tli-©a tlia-t fS"#dtt.0t-i-©n' i»»'eas®:» 
wtlfe .fig® uatti ma age -©f -S-f y®a-rs-..#- Several larspeas- imt©stl» 
fat©f-s- liav«- pr©p##«i- e^r^eetfoa tet- g^mefsll.!-
W0i'»ers «f contise-istal, l«r@p@ &««- hmn t© %h^ 
n-s® ©f aay- a®® .tstters as im&h ms 
Thm toflM.«e.t @f fesftiag Ms- #tBii-e4 by .ail Sa^tS"* 
%t@tt©rs' ##aiiaf w-l%.& of tal-py eat tit.: fiiat tli-s 
tml-itj aat twBtlty .of fm& lave a markei iafiaene-© sfea 
te-@%-!.©». faas- i«a#Hstmte-4 tlmt a.M a ain but it is bartly 
witlia %hB ae-s^ e- Qt tbis tli©e-ls -to reT.lew i;a€ -of' 
%Mb -mkhirnt* 
•fto 8^ $0&t &t liifla®a.ee #f fr@t«®ii-0y @.f -4aily m-ilki,iigs 
Mas heen. ,reviewed exte».siTel,f" fe|-.M^ gam mmA 'imvirn^  |lt31-|.» 
|jo..s-t .®f tbm TmBmr®h .©a this BhQw.s tliat - fr.o4u®ti#B 
Inmmmm as tli-e »«¥-e.f of daily .allttag© tm®-:|?«a®.« fri® t.«0 
t© f®»r* .laeremees -of -fi-SK lO-^ SO^  ba-re -te-e@ii r®p«rt@a fs-r .«0W.9 
dally s^ . e©i^ ar@d wlt-b mmm mtltei #slj 
-twt#© -taily,: ant m similar tmreasm fm &mm f&ur ttmrnm 
tally as -#o®parei with mm- mlli:e€ -tbre® tl»©s ialiy. l©rga» 
-10-
aai «&© stti41®fi tli© mmM'B: -of tlit 'IJftiirsyfttf §f M-
W.sis» fiimBi ©««sid®ra1sly iiigber ia#y«s-©.s tm pr-oaa#ti®:H» 
W&m&wet.M. awA Crealif* mA fl,f34) 
t&m^ t.&at mwu atlkeA tfer«e •%immm aaily IS-g©^  m>r^ 
0#*# milkei mly imi&m taily, 
ft® ©f age', a't ftr®t ©alvlaf 
{1915'},,. l,e®i.,,: FSt«li Csaw iim4}^  ^ &h&mss&n flfl#), 
mn4 fmmm CitStl-.# Alth^ugk younger Mlfers •• ptoins-e 
tM ftmt f&ar Mea# t® !?©• s® p«i«a«iit »teeti©a la pr?>-
t&llmiMg tmBheiiing mt aa satrjy »ge. 
fk® tttflti.ea«« ®f %.-ls ©esBQ-m #f «alir|ii'g- Ms bmm Btuiiw4 fey 
•mr^ ml Gmmm (ISSj •st«cll®i tb# wariati©a im. 
of 68,000 remMB im- -Imm Qm- f©st* 
lag AS3®.ei.al^ oii© ma f otait tliat ©#*s fresh©mt.»g 
t# .i##.«feer .Imct a iiighar ttea.ii e«g 
imrtsg May t@ J'ttl.y. The af tk® fff©sli®aliig AmFimg 
was i4«if ahmm the production «f tiie gfi'wfeciiiBf 
fr@a #aj t© fmlF* fb® e='ffect sf s.fas®ii , Qml'^ lag m sill: aat 
km also %.«.ea •BtuMs& W Hwtlsy '{.IfSS)',. W 
Wylt® CIS^BS).* C19Sf) in rngkmS.. m& hy mmmmM ia-
•festlgata^ s Im #<ia%ia«at&i mrope* ffa« results @f tfeese i»wstt--
mh&v •%&« »»JBe trm^  as Gmmm'^ s wm-Bmits, mt it 
la tliat mmmimX tif#®r«a0«s mT& mmm * xtresa© iji soa® 
S'^ iaa# itfit aiiaates %hmm $M others-* 
• jRfitteaee &f try f€rt-®d Mb hmm stuil.et tr iim€ 
Balfa?#!- TltSl.J wlo »«€ tli# lifetiae r-e^ M^.s ef ISS. Baalsii ©ow@* 
f0mS, timt the -!«««« tie mlrirn^ was the hl^er 
ms tUm yitit iayiag tli® follewtag Mx Am^M m& 
leekw |2.f34| tliat yield w&b ©lkt«ia@i ditrlBf 
tatlms milming €wy fert'Ots ®f .§!.«»#§•• 4ays leaftk. ia©tatt©Hs 
foXloKriag bmtk skm%0T mnA Im&gmT #!i-©w©i imm 
yt i^as# {192M1 f#mii4 tfemt •lliei'e was m blg&er ©©ri-ela-
fe#tw»e« yl®X.i aai length &t iry p©-*»lod tM ^ re^ -
i®a.» %hmn-%&Wmm ylelt ani the pfee-©4tog -iry' per Is# • 
• Short ^3?y peFS®4s th« fteli aaialj %j t@er#asisg tk© 
©^rsisteaej &t tM #©ws, Ja Se^ ay., Tmff (1938) f©aM tkat 
aiMwM yi®li wms .^ taiaei te la.etstt#®,® follo'wiiif a?y pwiots-
mf w#©fcs lenpiii.# 
topsrtaace of vmrtmiS'' mvimmmntml 
Imfimmmm ®a silk aat precis©%i©a tos "&««& l»y 
cIf311, w (If33), «»4 ly ilSMl 
tm 0@iaa»if»' Ia»#si0rf#if- werfced with fiatm frM a s*:©aisb htrt 
Of tb® -Ifjtli-ra## «Bi ®al@ttla%®s %hat, f#arlf va l^atleas ta 
the herd average ;f#r #f th« faflatti^ ii, i6 alilfe fitli 
ftma if# ©f til® tayia-feldn la fat 3m.%. &t the fsriatlaa 
i-s tee to g03i©tt.# tifferese©® whtl# less than 10^ its %©• 
©their R#a«f#s®ll© ssmsf.s* 4g« ttfferences ay# res|)®»sl.t}le fm-
11# of the mriatlssi aM ag© at first mlvi'i^  «e@#?tjits 
of th® fafaatiom •ameitg wasr th.3?«® y^ ai-s ®f as®-»' ffe® 
a©atli. #f ealTiag •a«e®aii.t® f©!* in the iriii?t,ati#a aii©ag 
.e-©*s, Isagth trf feiei^ a aat lemgm of ser"?i©® 
-IS-
fm 4»6f. Whm tie -af©, -toy p«flc3€ a'lii ©erfi®® 
are «aa3Lysei. tegetfeer a.#»©f4iBg to- 1# A* fts&«r*s m-et&ot 
®f amal,y^lag t l i« mriaa^s in a t&ri&#»way tafel©, 
fist.s flmt age • a:e«®ttii^ s fOT- 4*4* #r tli« wrimtiea,^. dry 
for. aM s-mwtm f-<?riod for ffe#. 40 
lt©we¥®r,,. sli©w miBtmkBB in tli© mmkm%&B- ©f tie ifeslfsi# 
'fariaa.#® tet tto icrtseat wyft-er feas B©t/¥e#ii aMe t-©- 4«%©f^-
.alB.e to witftt extent thes# aistates iafla©a©© th® S'«sml.ts» 
studying tata fee® & aml#3f #f tiff safest Ii^ ri® 
f©r slttllarily ©f -asa»g©»ent aai «aTiro®»iemt)aI 
dittos fiMe tijttt y#iRr t# year variations aoooimt f@r • 
©f tfee mrimtt®a sat-tiiftt tli« wSt-hta'j@sr', 
1« of g«»etio origlE* fli# mg# rt.s© lafitteaees tli«. .*g«-
af t-lie yecorcl, but no sjst-«att0 age correctioa 
is ttsM-*-' scs&ges #f ©e.lving, length ef trj p^rlM ana itrngtb 
-Of ser^fe# p&Am all influence tl# nsgaitna® of %-ii-e TmmT&p 
tfa© I® s# sagfat tlat »q- emrmtims are i&te f©r 
ttes'ii- fmet^rs-* • MmmhhQlz afp-areatly t©#© net e«ast&-« 
mmm 'raBaliitng selectert .berAs sts- a s&mm &t 
'mri-attea* 
S«lb«3?3 {1931.) iims studied t&-e- ©f f«if tp year 
-fftri-atl®afi- 4® Uir@» €if'3r®rea.% i&evm&n} By tli-© 
.Qt saRlymls @f ir«3?i#»©fe Leberl find® thm% tli# perceatafes 
thm t©4ml wriatiOB wMeBi. ar-e ©amsot by ymr to jb&t ©Images 
mm m 
1«M I fS.*-S^ tm stlte ant SS-.4^ im- fat' 
.Herd U 19#5  ^ « »• « SS»4  ^ " 
Swt III l§.4fa •* « " iS:.:«^ ^ 
tim ttmt 0f -fcles® 'herds is- 0®asiiei'®«i %f ,l,®t®iP'l. steow extr@a« 
yearly- vart-att#!!#* The two h^ is sliow fmtXj mristM-oas 
#f- a%#iit Migattttt© as ws-s la tli® &«3pas slaaiet 
fey Wm&@A&Tf@T- m& W 
l'y"'|,6^ H.'*'a'''©aIoilatlons'''8how''''sbffle'" sli'gS'f' aista 
tion. In one case (Herd II, milk) where it lias been possible 
to ctb^ k^ the oomBtttatloiig the egyye^ it Is 
tit* smtm m 
€m%m ftar- tMs study *«ip# tima -ws^ e-rs of 
10m 'iQW f est lag 4s»©#iatioas-.» tn thmm AmmimttQUB'm hireA 
t©«tey ©m.es $mj #»©li ®»atli %#• th# ii»aiit ©f mill: 
aaa test tti.e limtterfat pmmmut&m- ta t&e he^ . 
Saol @o»'»s as mmXl as t&e ee»s»ptl®o ©f is r®-
s^ rtefi %T th& mm- tester te a speslai 60©^ , w^ lelt is 
©^pt m ttee far».. Through :%ii,fi! •©^ twattoa of te'«2^  #m«.» 
a®i^ «rs Qf th©' Dalyy UEteaslsa staff at 1.0ws :St«t# 
College,,. a nw^mT of record fesleagt®^ ' te fer#efi#rs 
te€ &«-©a rnm^ mm & 0m A#.®o©latl.©» for at l.@ast 
thr®« yemrs we3?« smmt to the wh#.r« tto® 
t-e^ orts t-e-alpM mmm copied fosr tlits study... 
l#sld©.s the as0m«t of ailli: m& fat p#r©®»tmg# at m&h 
monthly t#gt th# todote taataia,. w^ ith mrytHg 
mf m& ©@»pi.®tea«s.g:, iaf©..iwt tlim afeotit tlie following' 
legis.-ti'S tion aOTtser and IdrtJi iat©. of the mm ^ 
l:sgl.at»ti« of the ^  re. and tss of th« eow 
Bat# and ag@ of mw lAmm laetstioa st.ar-t@i 
B.at«, whm mw wmnt dry after the •preeeiimi liietatloa 
©st-e m tti« first test was mm&wmtM. 
W«i.,ght ©f «a4»&i 
ffos fm& records esteriti tm tine- %-b® f#«4iiig 
was steiret a-e§©rt|ag ts m se@l©,, mmtng tmm t t© 
t, gmi©- 1 ^«iag tfe# %e,®t feMimg* fh© s%B4itjrfi toT tMi® 
ifesrimi ©f tfee- was s©t up t» with tli.® 
©j? %:lie fial'ry lxt#iist#a sfeff ani -aii %Ii® se.^ri^  was 
•t®Be %j Mr. G* S* M%sm ©r fkat B«.part»#a$#, tti© ff.ila»Aara tm-
s#ortag @:f i® Im 1.-
So-t all ©f t&ts inforim ti©» ims a^etia l^# t^r ®3L1. ©•©»•«• 
Slrli fates however,- be P®msi fgir •ell w&mhitmi. 
©at'tl.!® %kmn0L tte© l«rt ©f th« r#sp-eet|ife tore#ts,^ , aat 
t&e laestltf si;r®- m.&. €« eoalt ¥# T6rifl#i» An 
m -rmttm preeMnre •&!! f«r#fer#4 ©*0 mm f©r 4at© 
©f aM regis trati#a aiiaMr ©f %:&# parents•• Qmlf fm- m 
few ©ws «her© tli@ had no-t ye-t feeea pmfeilslied was 
t%lB- sot torn©-* for 'grat-e. eat tie thmm ©f ^te'iars#-*- a# 
awKfe«r, femt there' ms m, Irmra mattteer aut tlie IMH© 
cjf the 00* wht&h somst.-iffies hm ms-ti. M tra©lmg ^eilgre#®* 
ffes- Aate 'Of Mrtfe was .B#«r ,gifem f&r -tli® 
•,i^ ade- eattle and tb-e ag® -a.t isalTliig was' gi¥©a' only im irliel© 
y#ar»*- fh@ sigaiftteae#• «f tJiM m%%X atfparent Jtater la 
@®Baeetl®» witfe tfee ag# e^rreetl®!! ©f thm rtcords*- of 
t^miaatioa of tlie laetaticm was- la-dt given in m.Ry msms* 
.Oftsa %t was pmmihl-m t# gmass tiie of ttee try pertoS 
t« tlio »©arest whm. %im wa-® »®t te©wi# 
f.fte tst® ©f t-l!#' ftret te-st ms &Xw&f& i^vm* • la #®s«!s 
st«mda^A for mmine. ©f feeitsg tn th® &ei?t'S inelaa®t 'is, tMls 
. s-tgjy . 
1 gf'ai&s Wmtmtm .Sf&ia m pas-tmr# 
a* tm0mm bay Sllsg© iae* hr&n stippiea«at Smta %© di'y #©« 
g:» kay Silag# 2 ®raia# Pr©t#la 0mlii ©a 
satpi««;at ara-tn t© mwrn 
or . .limy $ grains S^roteiia , #».ta ©m-fastmr# 
ine.. bra® suppl@aeat Smta %q try ©ows 
3* • Mt»4 'imy Si3.ag«. S gf^ata® Froteim ®rai:a 011 -fa^alfwe 
ino. lf»m euppleaemt to l:ry &mm 
l,#g^0 May 3 ^gi'atBs Protein ^T&ln 'Oa -^fa'Stwif 
supplement '&mi.u t©. 4^- &<mm 
AYVORkGE 
4. & silag© 3 gpniag prot©is ©imim ©a i>astitr« 
•six«t liay inc.. ij-.raa sttpplemeBt 
m- tiMOthf mt' Siia.g«' 2 graias Pr®l;©ia 
atxed hB-T inc. braia supplemeat 0i?ais to try sows 
ft. li».t iai' Sllagi®. t gyaias 
§• fia©.tl]r 'biiF .§ grata® Pi?#tels isffleaeat 
tm®.*- tea 
®r • silag® a gmins, ' Wmimgu «ippl,#»mt 
lOOH 
7. • S« l®gi»e Silag# .B. g"mi» 
hmf 
m SI jag# g graia-i® igr.©ttaij 
8,* g .gralms 
My 
•#!ir Sil'Sg® g .gm|»g. {greia l^ 
t* loB % gm%& 
.faay 
tlt-e weight tfe© was aet aai «beB' i.t was gt'ffea 
m i&te was afflsiA to- tt» It wa.^., tfae^efere,. aot f©'sst%l© te 
tcaEtw iAetbe.r th© weight glTem wm at tto.© ©f tfe© 15©* 
•festiag f#ar sr a,t the b#gimittg of tii« la-#tatl©»* fifeere m« a 
©:#iisM#r©;Me ia tli« witto wiileli tM# reeeM 
%©0&s lia€ feepf fi»<» tfce fi,rs% f^mwm ianlttiet in %Mb b%%&j 
until tb@ lattr »®s»' 
Th# fee^ffis tmm tS b©i^s» %«sl-ei dii2»l.ng t-li©-
feriot Xfgg %& ItSi imelmstT#,, were #b%alBe4 t&T ttis stwiy* 
Ifeese hm&M liai fe##a *est#i i-egtiMrii- ia. a Gm Aasoela* 
ti©a t&T a lemgth ot tia© mryisg tmm 1 to 2.1, tie &&mm 
feeing i*8 fmm* The ffisJ&jpitj of the #ow» w#?® ptij^Brei 
a»€ gra€« Iie.lateia Friesi.aa®, irltli f«r#fer®t m& g»4« J@a?s-®|r 
aiad Gmemsey mmm mfeijig mf tb® fh# #i«jp@siti#ii of tli® 
p©l»wla^tloa of mmm Imf^stl^tloa is soMari^st In faM.® B, 
a»A th.s l©®atloa of tbe toerts im wiiieit tb-ey ww-# t©s|.#i is sfesim 
itt Figmj?® .I* 
ffe© sitaple 0t emn mset fm tie fjresmt g-tefiy «&©»• a feigber 
f«re»atiiga of far®feir©& aniaals tfeaa the f^ pala t^ion of e©ws la 
.I-#wit Gm 1*©stiag A.«so0isti#iis ms m whelm., "tti® ©ows ia tli.@ fjp@-
seat study 'kawe a •0«:msi4ei'®My toiler jif;«a-mjtti@a tlmxL tte' 
airerag® .©f all 0-®»s ia l®wft ©®w fe®tia.g 
Amm.t l§p«yt mt Iowa -Cow festlng A.®-so«iati«as tm 'tk® 
ysar li3S-33 |r.S,C. Agricultural Extension'Dept.,, s4i^ ® 
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Location of herds in Iowa from which data were obtained for this 
study. The breed to which all, or the majority of the cows in the 
herds belong is indicated by letters; G^Guernsey, H=Eolstein, J=Jersey, 
•go* 
Qm. we-ir® gmies with m mBTs^gm prod^at-ti^a 
ef 3§i pmm&s ©f butterfat whilm approximt-ely of the e©w,® 
WBTe pi»»feTMs with an aTemge produetion of MB. fo^ asAs of 
fh# awr«g«' nf ail &«ws dwri-iig ItSS-SS 
«s 311 pomt-s of tomtt#rfat, -Th© -report also states tJtot. pi^ e-
•rimms t# lfSi-S3 ,ther« Ms hmen a steady €©®-r»s# ta the pro­
portion of gtaA.® eat tie ami. an iB©i"»ss:e ia fettttsrfat pro€m®tiOB 
#f eows %n I#:wa Cow Ag:g©e-lat i#as» la tte® present stuij,, 
tb# Imtterfat productions were ealemlatet for oaly the first 
#i.ght moaths M #&eh 3aetation. •fhe#© proAmetlom' records vmm 
ai® -eorreeteii to a mtm.e et»iv-al©a-t tea.-sis, ar# th«ref©r« 
sot- itreeti.y ©oaparaH© to the rtcorts pttfe'lis'tei ia the Aoaml 
fh« mmmm prodwetioa of the eows ta th© 
ff#s«at Btn&y mwpmiAmi%m1y t#- !©©•• of 'Mtter-. 
f&t for grades ami 3M lbs* for pttr©fe..3?ets for a W mmth periM... 
It mMmt that the.herds iaolMed ia. th« 
fresemt statj @os.stitmt# m ste@«iiat s-©l©#te€ gwaf • sTeragii^ : 
a llttl© hl-^ -er im frociuction amt with e hi^ er proportion of -
fntr#bt®i® than Is #f Iowa. 'Co* fe»tiRg- l.s0ooi-iittoii ©ows 
ia •gea©'ml.* Ia ortw to.ohtala resorts fre« hsri-® whieh 'hai 
%.#«• tested for a aasfe-er of ©oaaemtif© years, the ffli«h©rs of 
the ixtea^ ioa Ser^ i^ e staff »y haire tamet to the -better dairj 
kmAe heeams© thes# h©i€g hat hmm testst, for a l#mg«r periot 
tMB the h-®r4s l-^loB-giag te the 1«bs sm#o©s«f«l tairj sen vhm 
are- g«ii-@rally ©f th© type which t-eet for a- s-hort ti»i- mad. th#ii 
©mt ©f thm Assoelatleas* mmtkewmrB there m&f Imre ¥e#a 
®®®p®ratl©a om th& pa^t ©f the Aalfy ««a with th.m 
©ows* j'% is ©»Xy RaturaJ. tfcat the cwmers of tk# l.©«er p3?oia®» 
lug ©©ITS slauM' fe®i ac^re .reimstant in w^ttiag their 
f#r a statistieal amiysis* 
1?* ADJUJTMMrr 0F DiTi, 
-fiata i» tfe«, fe'©©ks mt €^ C3« fe#tiBg. 
ar@ frm ©#ws ®f MtSmmM &f@«# ffaii i©agt-lis &f turn 
la^ 'tatl-aiis ml^ ao mry ©©msiisrabiy. B©t& age aM IsEgtfe ©f 
•mfiatlm mmg, the resQi-ig* 
In tl® pr.es.®a% stadj tli« .aip.e to & staadidfi 
l#iigtli <sf aat a,f€, flis aettoi's s'taMa^ rftiisa* 
ti©m aM tlie aetMis «pl#y®fl ia sertaiE'.©t&er 
l®©wa soiirees ©f mriation a^ e ta tli# fallowlmg# 
4# Aijvca^eat teugtk -pf ia©tatloa 
fb# lm%B.%%m ftrlQi'S tartsa %m. l&mgtM tmm a few m©»tis 
t© aofe thm two yeairs* From a p-relislmrf stiit.y of nfesmt 'fW 
Jla@latl«fts tt «'fpi®ai»ed t1m% #b«t @f• "%m 3ytetall#».s w©?® 
.t -a@ath» &T tmrn^ T^* It *&s ffe©agii% attlsafej.© M-^ e a la,#ta-
tioa 3L#iitc .«m©ttgh tt» differea©®® la gersistea^ r^ 
•I©- ®x@ft fhelr amS f&t sb«js*f. mmugh' timt tliei''e wmM 
I©#'! a 3.a3?g© mmh^T -#f lastmtionift'.t# mtwdf*. the ftf®t '©ig&l; 
aQB^lis'" py^iaction im ail lact;atl-®»a iastet at Itrast mtm 
»oa-|&s- 'W&s^ m staat-tt3?<i fmmS. to «##•% tlw© .r«tmtr-iw#a1;:S fai's l^f 
fJi® a'itttli *iga*feli»» temt was left #«% m as. to :0i:elm4® 
tb# 6f mBm wit#re ®©ws *ert aimo-st 4rr tfee 
last testing Mf',: 
M^tattaa- reoords 'Mw ^ ^Imslf t^©#H as-:©i 
m a ©f pi'oiMdtl^ a. by Govern f ifSGa,. Ifa0©) and hsT© 
%e«R • eatef#@i, %y SaiBes aE4' 'PmXtT^ f fltll} as a liettei? »i»si,re 
@f fieii tQt bioXogf:#ml studies tUm the aveimge yield ©wr 
tii-e .mlrim tate-rr^l^ 4s i#»g' as ao. d'tfiait# study Mt teen 
empletei on th^ s# lowe fete- t© ietemlft# whieJi pi®t ®f tfe®' 
la«tati#a mn% jaeafly repeats itself fear after yemrt 
ami is least s«%.Je#t t-o ©a^lfusroatal- ehattges. It 
ms tli!®ttgiit afiTls&ibl.© ast t# -mt the laetatioms ts© sho-rt* 
Ibetliei' fei'slstene.|r as mm^h is inflttsn^et hj emfiiroiiiaent 
hms hmm ¥y 3aai®r® (ItSS*- 193§J,» Bira^r 
Its®, Gteine-se |l9g7), -Oaines amS BairlAS'^ a flf26) ani 
<lala®« aM Shaw C1SS9I'* fhese atttliora see® %o agree that it 
is %«t sligfetl^  dgteimliaed hy heredity* Wagaei- fiSSS) a»i 
daiiie'S iXM&) -a-m ©f tke opinion tliat the iajtlal of 
ailk is i©t€;iffiia@i fey ©terasteristies ©f tk© ant 
%y the e«H4tti©ii the aalaal is. ia at tlie Mgiaatag ©f t,be 
la#tatioE, while th.^  -fersistaB:®^  it mQm l«ss Aetemiae-i fey 
til® maaagCTent aad ffe»diag.. (IfSOe) expresses soaewhat 
t:fie esBje ©pijaloa tii ssyiagt "fie ••d»rati#» of silk frodutstiem 
for, iiO0t mns &f tlae leadtag tai^ry IsreM# a.e|)@ii4s largely on. 
the will of th@ MeraOTan as? t# when tho la^ tatlea. *111 ©l@se.»" 
mmmeT ©t&ir dsta %eea presemtei t© s^ ow tbat 00*5 re­
gister fairly •©©mstaati,, iadlfiAmal &lff©reae«.S' la p#rsistea#y 
•aiifi BMpm 0f th© 2^ ©tatl#a e«rv-t-« fe® mt t-l3» mm% stlrt'teing 
for of th'e Ti« that f«:rsisteii®y ©f' fTOte©-
%%mi iM a (©©©st'iuat- -©teimetefistie ©f a @ow Ms r««eatXy %mn 
G-ems.et^ estiy the tmes%-|«a regmT>€.* 
lag the l!t-er»4it«i»y matmr® ©f tfee slap® #f tfce la@tatt.ea,,. l*'©. 
jp«i'sls-t.iiii©y #f ^ r'#im.et.i©a,. lia:s .B#t y#t leen sni the 
ps»-e.s«t staty/t#@s Mat Amml wit'b fiiis p&ss© ©f tlie O^ mcitmrn 
mt ailfe aa-i %att®rrat p»lti.©-|SoB«. 
B» Atjas^ent for Missing Test at %h.& B^giBsisg-
of the Lactation 
It i@ e«stfl«ry for tbe t®ste:r# la the !©»&• e«f fasting 
AssooiatiOB® to #nee a montli to tli® .fairas ani t©@t tbe oow#.#. 
AsooMiag to tb© rules followed i» tii# Jtssooiattoit.s-, a mw ®m 
mot litt t@0tei %.efoy6 €tto lay mf%m- f it& a M-^ay 
9 
iat@rral l#tw«en testtag psriods^^ tii© first t#st. la my la4t&*^ 
tion say t*®' .ooadm-ot-et b-etween t.li« .4tfe a..ad :SS»t'4«y., imolm-
•st'T© of th# laotstios f:ertoi.. A te.st *ltliia tlits p-erloi. will 
%# desi^iitti **tiy-st test"*. S»etlffl®s It ls..a|>'i>«ii-s-,t foi* 
TOfioas that a e®* Is »o-t. te-atet th#- first tim# mtil 
moi® ttaa. tS 5«ys mfter •.fs^sfeeaiag:* 
A pp^®li»is«fy ©%«% of tti« s^^-pe of ttoe la.ntatioii o'ar-fe.^.. 
f fQ laotmt.toas o-f f aostbs er eaoli:,. t.Jiat 
the mm^mm pipoamotioa is 'reaoft#! mtmrnhmm tbe 4.©tli day 
•Of' tfe# la-«tatios, and tb.&t %k®m l.s a gmtaal rise 4b- tfee aaonal 
of allB: f^ oiao-ei fro® thm 4tm t©. thm ssm 4ity» Tkm mm&mt -of 
sllfe f-rodwo-st at tii« f-ir,st t#st w.tll -tto.@irS'for-©. tmemmmm as. tli® 
Bmbejp &t twmhentmg. and tiie iml© ®f t&# f irst 
t«.st liie:rfsase@* is tl# ttsts- &m #©ii4aet#i vitU '3© inter-* 
Tals mat ;tlie ©f p»'oaes-tl®a is reaeMd mmewk^ ra h^ twm^ m 
%fe® •SStii aoi 40tli 3af.» am increase im first teatg fef 
ail iii©-if©ase ia tiia awfeeir #f days bet*e@a fresheaiBg: and tbjg 
•tat© ©f.festiftg, wlil-'fee a teei-east- im tli« s®.e®at 
aat teste, followiag tli« first teat »itto ap^ r©i:i» 
laat^ lj SO day fketlier tfe® i:«®rtas# Is t&© first 
test ana the ft.e0.r®as« ia t%m J&ter tes-ts,^  eaasefi by m&r%Tag tl# 
€at® #f tto isitiai testing tb® 4tli day af the l.a©tati©E 
ti0 th#'SSi^  iay, Jmst ©metJLy 0$ap«iis®t@ ©anh otlier bas sot 
hmn imTe;stigat0t,. %«%- it is tfaea^t tJtot- m a&TiGUM im 
"by maimg th# -sm (sf tb% first 6 t®.stB m % mmsm-m 
.•0f tbe ppod»®tl©R ia tliis peri^  'without applying say 
ti#ii fer tlie iat«r?«l. siepsed between tlie cXate #f fras&tiaiiig 
aad tHe -first test* 
Si»@« th% laetati'SB ©urte T'emlmB its peak s®aewli@.r© h®*-
tw#eB tti© 35tb mmA th# :€Otfe €ay of t&e la^ tatioa, an ftirror will 
%©• ia%r®da«4'tf w« €© #©xi^ #t yeeoris where t&® first t®«t 
bas. fee«K s©Bte8t#i laler tfeaa 3S iays after fi'sslieiiing* la a 
pr-elisiam-i'i' st».ay •©? ?ii i,a#tatl#as^ . t&© milk, fi^ i^ tloa. of tfe© 
fiarsf't6®t wa,s expFes.s-«i. tM ps^ totage of tli©-t# f©iar-tij. 
test- «vemg-®« Figure B' sh&ms t-lie 'iresiilts ©WtaiB#t» Tbe p©3f«-
•©©atages mm t#r®pilar hmt a .aB@<j*li-ed ens-y® m&s fitted by sigbt*, 
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Days after freshening 
Figure 2, Milk production for the first 33 days 
after calving, expressed in per cent of the average 
of the milk yields at the time of second, third and 
fourth test. 
to tine S3pS -mm fe® TmA as a pere^ trnga &t t&e see®iit t# 
f-oartli t#tts of mi-Ut la all -eas«s wker© a •.I'e.galftip 
was sot matll M -iays after the fi*«sli©iie4 
%&e atssimg first test was smfpJ-tei tlie tise #f 
1# fr« fi-gmr® s... fh© for tfeiis 
test •mB ta&ea as the avemge ©f t-fc® f&t p«#:©ataf® of s@e©a4. 
%©• fi^ i'tto t#sts.,: th# fftt jp^ re^ atage ft©es aot ©iiamg® 
materially -t^ -riag ttoe first aontlis #f t!t-« la#tatl©a# 
§• Mjustisisat tm Af# 
In a t# tit# production ®e©t4©a. &t t!ie .MmximM 
tMlwf miBmm MrmTm,: y^&man- ast autt^  itW^} 
Itst Bot l#.s& tiiem SS different -set® mt ag®»#QB¥@rs-l» fft©ter« 
pr©fes©i "mrt^ ms a'atlors at ©me' %im& or -another* • fliip 
€0#s sot iHelwd® lltSSl aai l0rt©»»g (ItSS) sf0©ial 
lk©t0rs-« All ©f tfces# t#av0rgt«a #a#%&-rs- ffi»efe tli® sai^ . 
geaeral pistwfe t&« €@tmtls -vmy* 
Altteagfe tfee aa|ortty &f tlie iata, is tfa# preseiit stadj 
mmnmmi. graft®- mnA Holst«tlm«»?ri©simii. «attle,, 
-anft Je-raey e-.ows *®r« .al,.so represented,, aai. It was tii©mgbt afi--
vimfel© t© ««.© a ttBiforia ftg-e-^ -e^ rreetifim fa.eto-r for all t&e e©ws 
-istvolvM. As a«Rtl«m0a earlier., the age at eal-^ fiag of most- o-f 
t&# -p«r®-%rM mwa was fcao«-3i exactly, while tlie itg-e of tfm grai-® 
eattle- was ©aly stated tii.,wtel® yttars-.- Plm aM tosJi {lf&4| haw 
.sli®wii tMt ©al'Ft.iig ages- a-r« mot mife-^ ly i.ii»trt'1im-%®t withto. 
fet" egtlMatlag first test (iiilfcl 
wli« s##0na -fco: tmmtM t®gt is knmm 
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fmr ©f ® fact -Hiieii aast he takm into- mmBi4mr»-
Abb ag© ©ari'eotioa f •»ctors are a,p|^ lS.©4* Ia3ii0a 
to the imS.&pmadmt mriabl« fag®) to set t©ni t©- ©ansel 
• otfeef* TleTOf.@,re one i» not J«.stifie€ ia uslag age eorffeettoii 
fa.etors basei sa iialf-^yeafly iaierrals in iata whem tbm M:$0 
Is 'fes-owa la a-^ nt&s or wtol®. ymm- m iB the ufesent 4a%a. 
Tbe oa2.y fttWIg'tei tmtmm w^ nthxy iaterral# 
•mrm th&B-m hj ?oteiaii tor leglster of M^ lt e&w®., 
aM SaTtdsoa f.i,9t§) for Cla.©r®s#j M¥aa0®4 Regi«ti^ f and Jersey 
l®gig|er ©f Merit ©#ws-,> the Latter ¥@img ealcu3jtt«d frm. aa 
©(|balloa fr'e"8'lqti0iy publistoet %y 
fh.® f;»aeat stmty 4@als witli eew# in fsating J.ss^ crl.a-,-' 
tloa,® as4 it was tmn€ advi-mfel'© t© la^ estigate tlie 
iiifia.©a©e ©f ag© la ties# iata wa# e>0ap&.r«LfeX®. to thst fomi 
im p,3?eirlmis is¥e,8.tifati©as wi.tii Mtamefl Registry ani Eegist#!' 
of Umi%. em&:* fbe age*e©rr@ction fa^tops .piibllsliei hj %hm 
Buf^ eaii of liiimstt-y by aM leiii.i"l#k {ISSSl w©r© 
aot avaiialjJL© whmm tM.s stety was sad©,, but w^ re piiblisli©4 
shortly 1b©f©ye thXs stuiy was eoapl©t«t. 
Mnm th& agig #f -tbm gv&4m mwB was glvtii only l3a wfeiale 
years All-© tlia-^ 'age #f tie p«.refer@i ©atti© was eem^ ted t# 
the 'iifcst -sttaLt»®i .^ s-ath, tli« data feat t® h% aivMed tat# t«# 
g^ G^^ ps.,, ©ae m giat# sattie- a»t ©a# mi. pa»%i»«4 
©lies* ler gronpis the pr®aii0(ti©B. #,f -@0*®. at -©ae age was 
eoiapare€ with tfca pir«d«0tlos -mt ttae smsm ®o«s im tkm f©ll.<swlag 
was t.© i^Smlaat't as far as ali 
m^pimlslsfs t2:©:©ft age.-
3"* ag:e .<tpyyeot.i.oii for c^ws 
tte salving ages Gt the pmrete^ ed eows wear© fcB.owa to tli« 
near<5»t moath, and the latervals wtweem sitec®s..a,tye caiti»g» 
w%m foicat to vary tmm 10 sentlis te .s^ eYerai j%b.tb* It a acw 
fT&sh&tiB foy the first' tlae a% an age Q.f, stf M shit 
iffij liave aootliei' n&im&X .paFturlticsm 'and s-abset«i«at laatati©tt 
at -em -ag# ©f aafHiiere f-rom SS »oat-fe® and up*^  Because of the 
great variation la the tengtii of tke iater^ als between %he i>«» 
.gimtag of ia-statioRs %im »iiMb«r ©f pair-s #f ©>©a»#-
••©utlT# la©tatl©Es starti»g wltli a iefiaite tis# imtsCTal Is 
®ons4a'®i?ably r«dti@-ed. 
Is ord-er t® ove:ro®tee this diffiealtj t&e laetatieas w#re 
listed* begliiaiag witto tlie mwB calf teg m.t aa age of 20 
file la«tati®ss.. of tlie smme ©-ws,,. starting at age® trm. SX, 
aat up to 36 Maths were than listat, aalttog the mpp®T Unit 
of ©slfiag imterrai 31# aestli8» w«f« th«ref®3r© 
WB.Ae mXf ¥©twe#a reoems #f tfa# ©#*«•. 'fli# 
imreentag® ta©:rease froa ©me ©alvliag t# aiiiftlie-i' was eal«alat©t 
aaA 0©»eat@i t© a staaatiya ©al'^ iag lmt©rral ©f 12 ffi#atbs». 
•fti© a¥«ta-ge ©f a of s-ows- eal^ ii^ . a 
age ms- thei ealemiatei sis «• p©r«eiitag« -af t!i« -STdj-agif-
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Age eorreotion fa<?tors used in the present study, based mpea 
8,<?.month laetation records of purebred oows in Iowa Cow 
iuM Amoci&timB 
.4^ m 
Yr»Mo# Factor Faeter Wma. 
1 5 i^esi 4 6 1.049 7 f 1.001 
§ 1.64g 7 1,044 S 1,001 f 1,605 a 1.040 t 1,001 
8 1^569 9 1,036 10 1.002 t 1^536 10 1.032 11 1,002 I©' 1»504 11 1,029 
11 1,475 @ i 1.002 
^ S -0 5 0 1.026 1 1,002 1,446 1 It 023 2 1,003 
% 
: B 
1,419 2 1,020 3 1,003 
1,402 3 1,018 4 1,003 
• 3 1,370 4 1,016 5 1.004 
4 1,348 5 1,014 6 1,004 
5 1,326 6 1^012 7 1,004 
6 1,306 7 1,010 8 1,005 
• f 1,287 8 1,009 9 1,005 
a 1,S69 9 1.008 10 1,006 
9 1,252 10 1,006 11 1,006 
10 1,235 11 1,005 
11 1,220 f 0 1,007 
6 0 1,004 1 1,007 
3. # 1,205 1 1,004 2 1.008 
I 1,191 2 1,003 1' 1,008 S 1*185 3 1,002 4 i. 1.009 U166 4 1,00£ 1,010 
•••••' 4' 1,155 5 1,001 6 1.010 S 1,144 6 1,001 f. 1.011 
-S 1,133 7 1.001 8 1.012 f 1,124 8 1,000 § 1.013 
•' s 1,115 9 1,000 io 1.014 t 1,106 10 1,000 n 1.015 
10 1.098 11 1,000 
11 1,090 
f •0 • ] LQ Q 1.016 
1,083 
1,000 X 1.017 4 0 % 1.000 a 1.018 




































12 0 to 11 1.110 
IS 0 to 11 1.170 
14 0 to 11 1.240 
15 0 to 11 I.SIO 
-s3* 
t&m # #b. 
Ag© mTrmttm taster® .m@^ Ib f.&® prea'eat Based «p©ii 
S-TOBtti lae.tatioB vemit&s ©f grat® ©eirs tc Imn Qm festing 
lss©tiati#a« 















la flgiar® $• mm. the two se-hs of 
t&&tmTs M§&& iM tli© p»«s#bt sl«€y :q?f th# 
»» @©iiw0»ly mbM -mm* the age surreetioa •fj^ ©toi*s uge4 ta 
th® prmmmt stmty for pumhrM ant gm^ e • «©*« hair©- t&® #a» 
:gm»mX trenS. mnA are alaost pafslS®!..'. I* *1,11 '»#%©€#.. &ow* 
that t&« fa.0t&f ,f» *'"i y&&w**- old grad® mwB 
el##©ly to tb@ mB -fm mww #f 2 jm&m aai 4 womtfes# 
mm mi. i«e^-119341 who 'stmtrnt the -mMmg ag@ O'f ptti?efer©4. 
Q©*® iR f#s%liig 4i8«#l€itioiiSg estimated t^ «t tfe« 
«g« -ag# of mw0 wii@s« «i.g# i» g,if©» as fmrm*' is Sft mr Bf 
aoatlis fli©^  pi»e©®iit stwty o^ f ,ag«'-oorreetioa ^ ©to-r® smbstas^ -
tiat«-s t^ is, ©st$38a,t-e amd tter® is a© ,y«ag©a 'to fe®li-»¥e that 
iiiflii©B#.€g p»od«®tioa' dif fere fitly la f»e%reS a,a€ gi^ ad© #ofrs.» 
•Ki© aifareat iiffgw»e« is 4«© to th® faot tfeat tb® mvmmg® 
ag# of ©o»s w&oa# mm is gi¥#m as «'g years" attwlly is S 
years an€ same 
Biere is m h&twmm th& tm #et« of ©®r3?e#tl©a 
fa#%ors ised ia tfee present stttdy aM »©st otter ©®-3?ir©@tlSB 
faot:ors,» fie »ia fiifferine® ie ttot th« •0O««@'ti©ii fa^ toars 
•^ teset om t&e S ii@atli #ee@r^ s- la' t&« pr@se«,t stmty are -st.e«^ -e2r 
t&aii the otli€.r oo#0«- ©a# .s-fcomii expert to flM a sJoailarity 
|fetw#es the fres-eat em^ eotios faetors amt the ones ftiblished 
%y Mdl^ w^ ll a»i l0airiok wJit0b also &m fe-asei m Miry i#r4 
.Improveaeat Assoeiation r©e#rts-« 1 posMMe explanation fm 
tbi-s 1# that omr ©o-fir t^loa fa#tor© ar® ms«d m^oa 
1. Guernsey - .Turner, Ragsdale, and Brody(1924) 
13,599 records 
2. Holstein - Norton (l^E) i 
2S,841 A*R. record© S 
3. Jersey - Pohrman fl926) ' 
14,571 initial A and aA records 
4.. All "breeds-HCDowell and Kendrick (1955) 
4,058 D.H.I.A. records 
5", All "breeds-Pre sent study-
GiTfA' records of 
pure"bi?ed eqws 
6. All "breeds-Present -study 
: • •:_TGv'g..A» • reoorda'tof 
• ; • • : • grade :0ows.; : i • 
Figure. 3., Age correction factors used in 
the present stu^y $nd sone other, commbnly used factors. 
"-4 " r~-r. U -1 - f. ~ i. ~ _ 1" „ 
Age • in years 
Mmtli whil# atat ,Ee»4yiSife'*s faetars ai?© 
©aiomlated tmrn laetatitm© ©f greattei- length* it lias %©©& 
p-0iiite€ 0m% W mTlmS' iavestlgators' I^ Sauaers^ , if gs,|. If to-, 
lilf, .§els#s saa daflts®®,, itm,#, saim©«, ifg?,. ?©;rl»ii 
Ifti] that tkere is a tamfi.e&©F t&T fomtger &ms to %© 'imm ptr* 
si.st#at tbaa ©see. In mstai: laS'tatMB. 
tMe yoiinger «®*s,will hsw a vet&timtf siiallet* 
«®^ arM witli «M@r &mB t&aa whmm. &. 1# ©r IB amitk 'laetatioA 
Is ms0i,# fllB »ay le a aato r©as#a f©r tfee fa-©t tlia.t tbe 
f©'i»g©2* eows la til# v^mrnut study p-Qditt#® r#latt¥©ly less a.a4 
.©laiaetueatli"' rttste© a higjtett ©^rre-att^ a fh^m i® 
als©'tli€ fsssifetliti' ttot tk® ©'©atitl^ a# ia lo»a are-tlffereiit 
«B©«gli iB s<«i# #tk«r way t# .©aiase this •itserefaani'. 
,il.l l«#tati-«i:s ka©wa to f©ll.«iw afe^ j-ti^ s© w®ire 
lf#»eirer> ©mly a relatively «all .s«b'©r of #a#e# ©f ®.t>#rtioa 
im tbe reeoi^  feo©ks» mm.f of tb© 
i#ag M#tati#ii'@ a©ti6#4 were a«e t© abOTti«s-, wliioii f>©rlia,|!!S 
•W€^ e aiia©ti'0et,# at least bj th© tester wfa© ©mly iraipely iiapp^ ms. 
t# fee p^ eseat %f.bem. tli# aM.rti©a tafcts fla««* 
If is teQwa tMt »»« famers milk tiieiy #©*® ttote ant 
se»tt».0 tmr ttmm m 4ay t-m m si* l®ag«-r 
TJiif@jFtiiaitt®lr t&is i« a©t • i^ eported ia tli« TBQorA -bp^ kBm BtuMm 
Wmm&wmiA. iiasil,. aa4 Qmm^f il9ml amd c f^elmat 
CitS4| Bhm that tliere Is, aa trnwrnm of iM ailt 
&mB are miHteesS tl»ei delLj as t«pa.irM witli twim aai 
a siiEiiar iasreas® fm tmr ti®©s a fiay mll&iag agatast 
thm% • tiaes a dar. It is. tfe.e3e«f#i»e rafliei- usfortmaat® that 
t-Ms BmuTm ©f vAriatlea iH th® reeoa-is .o-osU. a©t be taken 
Into a«t©aat t>|r afprep-rtate 
Im th© aaalysls of tlie iata tils &mM mmf other umkaoira Slfftr--
aaees la mmmsmimwA will. apf«ar,as ¥»riati#a meat of wMefc is 
4uje to Ji«rd ffiaamgeseiit* 
Mmmom m iwfVMfmAtim 
IM lis ^ iassieal stmdy mf "Satiijfe sat Qalton «.s«t 
the 0#rr«latioii aetliefi %# tet«jmiae %te reiative iap-ortamo© ©f 
let-etity aad esttreweat..: f&e *tb.©i. mt ^©rrelatiob was fwtfeer 
fey tk# w®r& ©f Earl ant was 1>f fciia ta Ills 
#tiittes mt tne iafliisii®®: ®f .amt ©wtresnestt.*. I^atieF 
Mvm als® msed- ttoe »rr«.latl®fl stKalysis 
stMles -©f tfe®- Butai-e .amrtii„re pr#%.3l#» of' whieb t&e »osii;-
n®tm1»i« ay® t&ose "by 8,. A*- Fisher &M hf t.* with litawaa 
4ata -aBi 'fey -mmmmma ©.tlie-r i»f©.st.t^ t©rs la %hs fieli ©f psy* 
©liol^gy amA a-0©l©.logy» C©rr"#l«tl©a analyses Mve also %eeii ttg«4 
^y oofweii itt sttt4i«s o'f 'tlie tsflaeaae ®f iteredity ant ©avirenae-at 
:©a tk© e©iif0,iw.%i#ii (©owen, IfWl aat mill: mJ3& femtteirfat pyo« 
iMtlom {cs®w©»^ ,i934|- ©f 3'eys#y ©atttl# itai la. imffButt-' 
gati#as fey d®alia.g witit irarlotta .ohaya^ t#^ ® la g^ laea. 
la •#a.»'®.e«iliig milk ani, a^tt®rfat tfe®- eex*-
r#.M%l0B aetiiM &a.s its llaltatleas toeeaiise tbe parMme.tlsn earn 
le si#as«,i'®a salf la tlie f«a®l@s»  ^ttee praseat tata the mse 
#f #0r:re:lat.iiai •aB.alyais is trnxtkeT ,I.iaite€ %y the ^a®.t tM.t 
little imt^^emAlwa. is aimllaljle a^©tit IM'# mmmstTf mt %im 
aat».is lawifed-* fimi the E316 mmm l.a©ind®a la. tfe# .p-rege.at 
gttiiy» oalj 68S ta»*4aiigliter pairs eoiixa be lseile.t.et» 
•diffIcalts- is ttet- tli® afiimls feeisng to t.iff«i!©mt 
%re«is aai -ar« maBSged, in different Meris. Tti© r^arlmbliitF 
iatrMtteed >int-o the ia=ta by these olre«mstftii0®s farther aakes 
a .stoipl© e,arreXatioa aasl^ sis ef liailtM m&& ift analysiag tli© 
present data.' 
In tli-e aiialysis- «f rurtmmm t^ ©*mrt'Sneej. a 'sfcatistt-e©! 
%o<>l it&B iatrMKeei wlilcli at ^ reseat s«effis feest fitted 
fm tie analfsis of iata of m&h h&emgBmma natar© a© tiie 
•pr«S€iit» fhe aaal^sis-of variant® h&B-hmm tmlXf das'eribed 
hf Wimher (19S4| m& shell mt fee ©xplalft©€ feere* It is oaly 
neeess&rj to poijst omt that It Is possifel® tkts metiiod to 
isolate tfae Tarlaiiee brotagfat Into- the data ftroa va^ elo^ ts s©ur®®s.. 
Wkea til® t@tai variaa©# ts t© %-e 'etimlyaed t»%©^  its e©ap®-
Rent part© tli# ay© ©laesifted mm. tli# 'ba.si.s o-f 
#ertmiB @2fite3?i.a wtoisfe It is smppase# m.f fe-e sifaifi©.®at eaases 
0:f variatisa* After flit wrisiice ^ e^tW'S^ a t&t ©lasses tos %m& 
isslatM a ^ esl&aa'l fariaae®, s®M@al|r talitt "expeflmestai 
will be left. Iffe# i^ elatioa hetwmu the tetal- v-^ rimnm 
and tiie S'esMml v«rlanee &aa ¥e expfssaM ©itlter as a mTlte^  
latl^ a between the iOl>5er?ati©os wltMim a elass,. m a st^ arei., 
e®r»©iatf©B l^ -tweea. tl« ©^ servations and tie or wheis 
Qt faet#FSj»; will eh mams mm ©lass td %©• Atffe^ ent 
fp&a aiiotlier* "Siis method of ealemlsttmg #©tyeiattms .lia;S 
s»gg«ste4- %y Wishm m& «&e€ at tli «.ii4 l;obi§©a Ci9SX| «iit 
by tosh «aa fLasti,,- and laOTi©M^ , 
1933|- Lwala* Hetg®!* «<at Cmlh6r%sm, Oii.t-lt© agsnm|jti©a 
0t Itneaf eerreXatloa. the geseral fommM tQT tfee ©0rr©iati©a 
%etw#eii #%s#.r^ att®ii.s In & «iasB is, it ^  Jl --»• .^ aX. •garlan©# 
Total variance 
wbile, tiie for the sqmret ©orreMM.os tie ©fe-
serfati#s ami tb® factor wlile.!! eauses ofes-ervatiims Is a elasa 
t© fe# alito is» •#*' 1 • , flits aetfeed ©irt» 
Total variance 
makes it p©ssl1»le to flai edrrelations the vartafele 
stMte4 am€ faetors w^ l«li •©»»«% fee exfie#ssed la a,aaert®ai 
»«asar«» 
•fji© ©miiiaal -irelmtioasliip %^ %mmm. pt#fi«eti©a aat 
t:li« variows MSMTmB of vari-atioa ©®na©f to-© fcsmd by tills 
iiQwever,^  siao# nm eE"©nre:l»ti«n m vmrlsa## mefe©4 mttt©»tieallf 
finds ©a^s© aim' effe-et relatlea-shiiss. 'bat -@#i*taia -rtlatisa-  ^
mhtpB mmf fe# po-stttlatsi and tkm set-feoi ©f patli :©©-«ffi®l©mt s». 
iBtrMmeet hf Wtlght iX9MH) wmi asei •%&• -o-alewiat© tfee 
lative iaportaa#© of tfe-e VBrlens ©ams#s ©f mriatteo*- fh® 
m'TT'Bmtm&sB ©f «af values •©lb-taiH®€ toy tUm a-se Qt patiL fi^ effi* 
eieats (tep-eiids of •o.amrs# wf#ft tM ©-oyye^ -tR-ess ©f the li,,|p0tb©*-
tical yelat ioasfeip %#tw##a -c-atas-e -ami. wMeh, feaa he-m mei. 
as a w©r^ i,iig Ijasi^ gi* 
fli© invest igatioa tben KaturaliF falls l».to tw® 
parts. la tfe© flr-at part tfte min mmaem #f varia%t®-ii are %m 
%© t&mA %y tli-e m€tfao€ #f aaalf-si-s ©f '1b th-e seeomi 
as a supplememt to. tlie&e eorrelatl^ iis the ©©»€*• 
Mttofi fee-tw«®a •ian-^ t©F»» and ta»'*-s ealemlatti "by 
Wm mm&lw8.%B #f .®@»*fa.riaa#® *1,3.1. fee ms®t. t# tkro* s-ca®' fwtlieiP 
tight- s» tJie i-elattire imp>rtaa#e mt fa««eilty.aa4 eHftr^ ament.. 
tl.. hpisimwai. 
B'-m&nth. pi«oattetloii reearis w#re eorr#e.ts4 to a mtare 
©qmi-ralent basis ms-tug oerf^'-etlon faiit®rs tmm thm 
•tata# fli© 4ata time e-©CTeoted wei^ e theo ptoekeA m. far 
use .431 the Tabulatiag. laefe l^ etatlou. was 
•m € ««pamte aitfi hy. apf ^.©fy4ate f6ll@w.4iig is--
format 10-11 was panc-hed on the- eaM®* 
1. Id.en,%,ifioati©a of aaJjaal 
s,* age qf 0ow st feeglmiiig, ©f la t^attoa* tae ag« mf th® 
e-©WB irat> giTi®. in fmt& aai watbg, tla« a.-g#® 
©f th# •fma® •«®ws, .iB irto.l® f-ears.* 
S» • Wtigfet •of - e©w, la &&m» *h©r© 1-f was g%wm 
4* Tear a.i^  &m%h ©f eaiTtag Cfresb«aiag,| 
i* .l^eRg'fefe ©.f pi^.®©41ag try perled# Cm® %© tlie fant. tbat 
tik-e i^ sgtl -o-f tli.@ tE-f p^ piea la may eases e-omld o:aly 
1)-e estimt«i-p tM fsllonimg 4iirisi#a ©f leagths. ©f 
ipf t^i0i.s- was meeit 
iQ iyf period, i»e. 4a^ s ,ln«lostT# 
5~15 days Inclusive 
16-30 days Indusitre, There toown. definitely 
plus those eatimatet t© fe« he%mm.m & and 
1 aontji 
11-60 days iiiclu£;i?e where known aad thos© 
estimated to "be l-S months 
§1-90 days IncltisiT® where known and those 
estimated, to be £->3 a®nths 
fi®4 for tti® y#ar ree©M was ml®,, m.siiQg 
tb« elassifi.eatitm mentittaeA Faj^  o©fs 
mhlGh jli«t itare than iactation mmrO. tiie feet 
•grate tm tiie •prmMm year's lattatloa *as als© 
fsneliei oa the cards for seooma a»a iatei- lactations# 
f.' felisl Mtterfat proiuc^ d tke first 
menthlf' tests-
Oa the sards teLving proiaet-|©H ef tli® first laetalloa 
ef e&th. mw was fw?tiem#r© 
B* f3fo4uction., to-tal of til atatilabl© 
MttatliJB r#0oras for eaeli 06w,, amfi th® 
of la<sta^ ti:©ris .taclatei Is this lifetime pyo£i«<5t,toa* 
f# fli«r regi stmt torn ©f the slfe f©r all e©ws 
i«iiere tiiis was kmows# 
Alt©getlt«r tliere wem iSSt la#tatio»ii fyoaB^ Sl© tiff •©rent. 
#©ws; 
Av •S®iire©g •»? Tariatism in- Ppoauotloa 
IV <?eB.eral tlae trepfty 
Bie -feso'tAs l-aela##fi is tfre frasest sofep -a f©riM 
of 11 fea.Tn* figure 4 hows gr&plileitliy ttie airerage p3?©<lm®tl©ia 
©f pmm'bTeA and grade ems fvom IStt to 193S ia©l*a:si-¥e.. Tlie 
a^ erag# prodttetiea #f parefet^ ed aafi mw& iurlng this per* 
•l0d ts also sli©WH la '»%!© '.5a. flie aTOrag# .,prM«,etJ©E etiasges 





1928 '23 »24 '25 *26 '27 '28 *29 '30 '31 *32 
Tear 
Figure 4. Average butterfat production of pure­
bred (black line) and grade (green line) cows from 1922 
to 1932. 
laljl# 5a. 
Average of purebred and grade cow© imrlng tli# years 
. . .  .  .  l 9 B t ^ X m 2  .  '  ;  
T«ar Butterfat lbs. IT Differ* err^ r of #f pur^ - Qrat# 
hhfisfee 0rad« 
ligg 9.SO i.m m m,m m*m 
1923 11,29 10.19 •. 1.10 .50 • m^m 
%9Ur-' 10.13 :.fi .^SS S31 37,66 
19S5 10.51 10.40 .;03 .SI • • 517 3E.16 m,m 
192il 10,55 • 4Sf.S§,4i • m*m-
tmf. 10.96 10.60 . ,gi. 613 40.13 
1928 11.18 10.37 .81 •M • 838 40.81 m*m 
19E9 11.75 10.97 .78 103S, 44:.14 WB-M 
1930 is.*ti 11.19 1.04 .18 Xim 49.50 m*m 
1931 11. §s 10.93 1.00 #18 em 4taa 
19S2 I M M '  10.34 S.07 242 58.©S 41*32 
JL| If not otherwise stated, the production will be given as tbe 
sm of the butterfat production of the eight first tests of 
the lactation. This figure multiplied by 30.5 (the average 
number of da/s ia the month) will give the total productl®» 
for the 8-month period, oorresponding to the proo.uction which 
is gi^ erj in the record books. 
2 }  ^he etaadard error of the difference is figured from th® 
fommla %D •• '^ l/nj^ +X/n^  where  ^is the 'Within year 
standard deTiation of 8»587S, and ni and ng are the 
nimbers of purebred and grade ooms, respectively. 
mww shm % mmt mm fwp'vm^  teeat la pro*-
®aM.e Sa .sfe#ws fMt ff©» 3.92B t© WM m ©feaag® 
wm-s tAi-ag piae® is %hB fi«:p0rbl0a &t parefcrisi, a.at grata ew®'# 
IB 19SE ©aly 4?^ :#f, ffee sots p«or«fe,»i wfetl# almost m$ 
©f tlie re-8«4-s mmm f-f« fureteTOt #®ws i». ItSt.- fh«s ay® 
•tw# faetora wik%&h mxMMit m %4tte treat,, vtm* tfe® aiiret^ *-
age fi^ 4me:tioa ©f tb.e cor  ^ sad t.lt@ fre-pfisrli^ a ®f' jp«r#%»d tm 
grai.# 0«W0* Bi© saalysis ©f m.t%mm la fsMe il- slipws that 
there are statistlemliy 0^ lfii.ifl<iaiit iiff©jfeae#s h&twmM thm 
awrag© pr©te©t4om fwmi ©»e .y«ar t© maotheF, Bowewf tlie 
saalysls als©- B-hmm' tfea% -©-f tli® total mriaae-e tlj.® p&Ttim 
•fclth-.is ©aussA fer y-:ea:rly'irariatioja .!» th# airerag# 
is ©aly i*-ss#»-
M will %'e l«.f«r tl«re is « »#t4©.#abie tm 
%hB mremsm wltkim hm& %© i»if®as« eonsiderallir 
fif«i the first to th@ seecaii. year ©f testtsg ami tiiem whm a 
•OTalle'r^  1>ttt gra€»al imrmm ta pro€«t%i®ii- f»m srear t<s year 
sis^e- tb® yearly airera-g^s- ta fl.gmre 4 
•aad fafel# .ia mm th« awf«ges mt «ll Jierts ©a© would ex^ ®^-©t 
to- tiM %hm m-»tie-«afel-e -ta#r@ase in fr©tm4iti©a dtifiag %km 
last .3»4 years* s-tae® tlese .lattei*' years t# »©t ta^ lai® tte« 
r&latt¥«ly l©w,,- firat y©a? pr©(ltt«ti-©ii -©f h®-ri» wmeb Jmst l^ e--
gia tes.'ltiig.. f&is -©©-MS iictttally t<?- te«: th-e ems©-*t l«ast' f@-r 
•ffe© ©'©w-s* liost'ef the tr«a4- ,i-a airdra-g® freta^ tl^ ii is 





of of m#ss s^m'sr© stasiari 
Between jears 10 
jmm 'i®#® 
sat ^mam within 11 
ymr 
Within purebred® 





M9m , g..g8f« 
Total •m,m f >0951 
Portion of total variance 




Portion of total wriaa#« 
due to purebred ir®« gimi# 
and year to year iStfmmmm. 
- $, 
Portion of total varianee 
due to differences betweea 




Portion of Intra-year vsrianoe 
dtie to difference fe®tw©®a eon-
ti«porary par®bs^ ® and grad#s 
fi-..af01. #»i968  ^s:i5ES ®'®o^  
A double asterisk (**) indicates a highly significant figure 
(P less than .01), ifhile a single asterisk {*) indicates 
significance (I^ less than .OS) but mot l®«s th«i •01)• 
Im-st. ©©astcutiv# testing we-t® ia tike. 
att€ tliat t&e iKti'fliml hmMs- sfcew -eia luereas# ia pyMae*' 
tion fir©® eae ,r#» t© 
B-». Biff#gette#s hmtmmni .p^ eteeA anft .^ ai.# gggg 
'fhe •p'sstweti^ a teasis-'feefi #f' 'M&f4i re '^o't^ s ftom imt 
piii-ebiret ©#ws aM. SMt re##i?t-s £!»©»• lj.ff -'gySEa® S<»i faeMs 
©c«'slst^ -©t «B.tlre,ij purebred eo«Sg^  smme fra.%ir@ly sf grat# 
wfctl,© a mmhm mmtutmmi. It,#'tli .i>«re%r«as aai .g,ra4®s# .Il©«t Ijef'i# 
©©asl,s.t#i ©f ©rnlj ©»e br©<ti,,, bttt ia isstaaess-
wmm «f 4iffer@at ftie a*@».ge ail. tfe® 
:gra€# ©0:ws was mt fat wMl® tb® aferag# p,r©4m«-
tiQa ©f th® pttrebi»«A mws was M:.iS±.06^  ^lbs., ef fst ^ 3p S.f^  
jbi.i&er* Bi® €tff©re»s# ta a'pem-g# prociuotion w« lbs#, 
of fat, ffejs Atttmemm mTwmMp&^m mnghlj t©- a •Aiffer®!©#-
»f S4 lbs» Qf batt#rfat for 10 -preattetloa#-
A stmi.lm tiffer-eae® be't».fee:ii tie pr©i'aeti®ii of 'pms^ brei 
sbA gisi# -eows- was- f©asi by M&mrnslX il9M^  wfe© st-ttdiei. ©•v#j' 
IO-O^ ,,O0O y#arl:f #f p«r#tee«i mA mms *est«t Ut 
dt&irf ImpmQW&mmt AasmMti-mB*: M&mmXl f©sad tfcat tfc® 
^#ws th.® graft© »ts in of 
bMtterfat and ate »igr© waits '©f f®e4 ttea, ffee grades'floaB 
the lilgb^-r production ©f tfe« «F in# t© betteip 
tag a»d M©B®w®ll mte€s %h^  t&m&wtm «*tee%fa#r 
f i i t t » " a f t ^ " % » ® ' i " ' s t - a m i i m  # f  m%M' m&m* "  
pfiatmeei moTm tfea® tkm g»t#s "b^taase ©f te-&tt©3p 
«!• wlietkef tkey wer^e f«i. l•i•l^^®raiI3r feetaae.® tii®y 
ki^ef |>re4me#rs is dlffidttlt to AeteW'iae",-
*Bx&% tli« ©wpeiriQirlty o-f tJi© |«i»«brei® is aot a 
#f the etoange ia p3?ef#rtl-€>a «3f fa»fey#4s- aa€ gapaiAes. fyeo. IttS 
t - i ®  3 . 9 ®  i s  i s # « a  t r m  I P a f e J . ®  . S a  * l i © r «  t h m - p w & A m t i m  
afi€ is glT-em f©r «mh jmt' ftmrtag ttois perlM. 
'flt« &t tb« purebr©4s is itl#f© tfeiit' mt tfet grai®# in 
#re-jpy ye«r» All %U® iiffereaees mm^ t- m® @.m #tatistl©allj 
slgftifleaat*- 1b«iag mm tbrns t*i## tHatr s-tteiaM- rnTT&Tm fb® 
amlysis ©f varlaii«« iB mfel#- Sfc s&©:*g- t.limt Mifmmmm 
mm.tmpd'^ W fm:irel3i'®is a.»t graams for i»St^  tli-© wit&* 
ia year *m'FiaB«©»: Sii® is S-»fS^  tfe« t@»i. iriij»i.aji#® 1^  t3i©»« 
afts-0#-?i»®etea l©m&* 
Wiiat Is tli« Tmnm tm t^ is difference •between, grai,-© 
pi»%re^  • #QW»t A •Aiff»r«ii» in th-# average •ffmi.mMm «if |sw©--
iMTigt msA fra4-?®s m&t 'imv# %««» ©smaM If •ilff^ retts-es in' .aaBitg®--
a@st isMtt it aay als# %•.« that tli# gra€« e«ws Just i© mm% Mat© 
th# latri-asi# aliitty tm pr^tite sis mmA as tfe© pm.»lr®€-.s-»- TM 
sa-a«4 Ij tliis- 4ifr«reii«ie is smllij fesw^ t-r, e®apar®€ 
wt^ h tfe© residml varisa«.® as mr s««k fr« Tabl# i-,. w-li#r« 
the irari^ aae® fe@twe©a f«r©l3r«is .ssfi grsies is e«l©mMt©t wit Mmt 
r#^ ra to- tise t,»M« ©r general iiiftmTmmB tmm fear t© :|TBar» 
ttff«r«mee- fe®tw^ e«»'tmreterei#^  g«A®# is ©Igaifi--
©tet 8tstistie®lly teat mmtf 2.99^  #f tfe® t©tal r&rlmm&m is 
•k¥ 
.-m" 
*mhlm « . •  
©f wmTlmmm hmtwrni^ purebred s.st gmi« •.©#«•• r®;#©-]?!,.# 
sww# -mt ©f 
ITeediai 
8m sf^grte Seam 
mm»m .j 
umwrnm 
•sat e»® I 1,250.il 
{withial • 4tj308,0t 
l@-t*e«a treats . f 45e.39»»* 
litM'a breed-#: 5857 40,681.86 6.9459 
Betwe-isa pmrebreft® 
•and .grad« withia -
f 1>856.5S 618.8400** 
Y/ithin iar®teed:S aM. 
grad e s wi tfela brt©« mm 
To %al mm f»om 
Portion of tO'tal Tariance 
due to differences between 
purebreds and grades 
Portion #f t#ta3. varlaa#® 
due to 
I-ortion of total variance 
due to differenoes between 
purebreds and grades and breed 
- e..995s 
7.0931 - 6.9469 
0!si • ®-0  ^
7.0931 - 6.6S23 
9355e 6.60  ^
feLTlmm due to differ®.©#® 
betwe^a parebreds and gr&d## 
©f the mme breed 
i«t4ss • .... . 
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Average production of purebred and grade cattle of tlie differemt 
breeds of which the herds tinder inTestigation were made up. 
: ".IT ,.x,.ru '"'"'""'"irffiiber' 
Mmmm grocluction purebred error of and Bt-stii. &hmm seam Fer 
Iqrebrei. ^ade yadft Aiff>* '^iirebre^ Gamftg ' 
guernsey 10.60 10,4e *x8 
Holstela 12»08 10.73 1.35 














*1 fii«^ Standard -error ®f the d.tfjPsf#a©,e Im • figured': fr« th«' 
staBdftM, ietlmtlefii within breed, 2.6355 % s/\/nx "'* 
mm* 
Attifcifsls of "between records mt purebr®i and gsmi« 




of S« «t^ta,re.s .!«» Standard 
Deviation 
Mmtmmn m 
titma,fc«3?as _ „ 5765 
Between purebred 
aad grade within & 
herd 
Within fwebred' 








Total 41^-5% .§5 7.0931 
Portion of total TOrlance 
due to herd differences 
7.0931*-4.6121 „ 
obi— m*m% 
Portion of total Taj'lane# 
due to herd difference® 
and differesees between 
purebreds and grades 
Portion of total tarlans# 
arising from differences 
between purebreds and grades 
within herds whioh contain 
bo'tfe 
Portion of intra-herd irarlan®# 
due to differenoes b@t*®«m 
purebreds and grades 
7.0931 4.4951 « 36.6js 
4.61s1 - 4.*9s1 . . 
9,mi— 
4.61e1 - 4.4»s1 
i.mi— "  
a fmyefet*«ts aat %m 
bis#. hoistetm isrfts aj^ ®m© qm&mmf 1#m tkm py®-
4ite:@i more tliaa tl® grades..- In tto«# JieTta#, OaerB*^  
s«y leM m& mmm he d wltfe. iotb. Holstetn m& Jms&j c®ws-, tli-® 
protweed wmm tkaiii tlie purebr-eds*. la tli© ©ther 4f Jberts 
•%lie llff©reii«es wqt& a©t slgaifitamt* This Is 
met stuf|*:r.tstng ia vl#w of tiie fs t>^ e 3 small Ba^ trs ©f eaefe 
gi'oiap in most ii©Ms: aat tie tmt tfeat tJits 4iffeir©ae.« l-s 4a4i» 
•eatet analysis mt -mTimm 'to he small t©apai*et 
sowees of -variability,, • 
As a s©pam,tt®-tt. #f t-^ -e data tmt©: g,»tif^ 8 #f pmreto^ sts aa# 
gr&ftes s ould e^mplicate the aimlyisic ©«aBlt®rately aad as tli# 
vayiaii#^  d«e to differene® letwe©® fa,»Wei"» .aiA g'ra4#s- s«» 
to %« oaly ©f the magnitude of tw i>®r cent of all 
iaad i© Qf aia^ r importanoe mhm th& tlffeipeaee fe®tw##a li©^ €s 
i» takea i»tc e«sti erati#a., will-aot fe# amy 4istt,»eti#a 
mm&m telween e»a g-imt# mwB Ami'lng t&e aala fart of 
tfels l»¥esti-gati©a-. , fills- -tmestl^ a will »Bl,y 'b# 
%rt#fly im coim.#®tS#a witlt •'m'rl.aii©-© i,m@ t# te««4 ai,ff#3?eae®s* 
®* y^ riaBQ® ime to togeea differences 
aowis lj©l#ag«t to tire® ilffsreat fli« 
a*t»ge &f tk« r®««ris ©f tfee- ©©»s is giwa la mtelis 
'•?:• *]&ls talfel# als© B'kmm the swrage pro<i,.wtioa «f tise ,g.rat€« 
«#wg. #f- tli« tlr®# "'tereets",!. If, BW&h a tera e«a fee 
atai mwB* fo distinction ifi ttat# ia lite f©3.1.6Wlsg 
piapebfei aat •gmte cews.. mrnlyais ®f variaae# pr®--
sent€4 iB. fa??le t does, Ib^ tfever,, teiag oat oae striking faet* 
It Is f®tia3 tlat. tli© tetal i-ariaaee for tie grai®. i?e-u©ris 
fS.ti) is less tfeam tfe# total Tariaaee for tb# 
f^ efered ©aes Both for p«»%rei aM .grade,eows there 
is a liiglili^  si^ i^ifieaiit diffexeoee 'bmtmmm Weets.-# But whil® 
S,li^  af tli« t-otal mrlaii«t disappears 'Whmm is b-eM mmf-
gta»t In thm pmmhTe€a oaly slightly ao.r# than one -half per 
e®-iit of 'vurimnm d'tsmppmrs whm the aaaie 1» 4-ob« f&r the 
gra^e- eows* 
App&TBBtly pmeh^M mw& siim €it^ tia©tl|' more &iftmmm 
mmg tefeeis tham gfaftfe ®attl© t©, ant tht itvisisE ©f grafte 
eowB into iiffereat "teeeis"' m&y seem i>athe.r majttstifiet iaso-
far as their hwtt®Ef«it proimeticsn is ##ii«@rae4* 
fitli^ at- att«pting to- glTe.a i(«|>l,ete «i:plaiiati©a of thi® 
sitmtim It wtf" ^ e- smgtestet tl t-part ©f tte l©sser variatie-a 
tfc© g»tg 0-0WS my @aa-®#a iy -e a©» vigei^ ms -^ mlliag 
of pi*<>ttt#iag grains thaa of 1©* |>^ a«€iiig p^ eferea.®* 
MeB0!W©H-»g CltgS) s-tm4y ©f the »ear4s of aaA gm&m 
mmms swias to show tlia-t there is & m&T'B iate-nse emlliBg tmt 
grsie mmn* grate eows- iselMei. i» tiie stm4j 
is the»« h#i€s Mm te brnm m sv«.rag;« of a,-?® 
eaeh while the pttr#l3refis Mms mXj an av©x'«g.e ©f 
2-»ti l:a®tatlo»s. -©n-efe* 
Table t» 




















. • t c nmim 57.9950** 
5.5810 
fotal 5285 5.6129 
Portion of total variance 
due to breed differenees 
|>w«br©s::s| •a..4997 - 7.9746 .^ 
* 
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. faw.© m* 
amlj-si-e of tartan-e© im, to %sr€«-s., heri sat c©* 
bmrm 
of Of Meaa .StaMard 
.fariatlai, Freedi* 3Qttar@.s Sotiar© . Beflatioii 
g m§m. 
iltiiim WSf i.Mit . 
Between herds 
wltiiin bre«d liS' 122.0676** 
Within herd 
within breed 5739 S6,Sf7*aS- 4.5788 2^  ISM 
Between cows 
within herd £195 16,553.17 7.5413** 
Between records 
of the same omw 3544 9,7S4.71 2•7440 i*mm • 
5859 41,5S©>.tS 7.0931 :. iwitsi 
Portion of total 
variance due to 
breed differences 
Portion of t0tal 
Tarianee due t@ 
breed and heM 
differ®®^#® 
portion of total 
Tarlanee due to 




7.0931 *. 4*8788 
7>Q9S1 ~ 2 Mm 
7.c!to'" '6l4 31f; 
Portion of Intra-breed 
and intra-berd variance 
due to differences between 
cows 4*&7Q6 * 8.»744Q 
Portion of tsitra--






Portion of iBtra* 
breed variame# dm# 
to herd and «i§w 
differenoes 
qmm - a ,744© . 
m*m$-
i» this ©©'jram-sfkbds t© a. ©joypeiatlea 
mt •$4 'betw®.©©, #lt©®ea at .ranA©* t#«' tfe© |is»e to©35t;« 
sa»e-- li«i€ nay %#• ®i,tii» t&e saa# ©OW;!, 
»aa#' is years", or t|iey ®ay tj® .f3f©» i|,ft#reat ©-©ws 
•*sy# ©r ,l.e«s r»l.a,te€ t&r®^ gk s:!!-©®' aa4 iitrnt asfl mte ftarliag 
%Um SM© year-s# It- is t&er#f©-r® #"ri,i#at that 
t&tre -ems «ams«* bstfe gtastle tsi 
f©i» tfe:i® .e©f'i'#l.a;t|ei4 %6%ir«ea i?«ai-©» -records 'the 
fa to eliminat®' 'tmm tbis 
tmmm .feeer^-s liade in the saa« E@r4 'the -©as#® vhmTm e0W-s li:air© 
ii©r« tifeats #a#. "fete #•»» «saiys-l0 wm 
is«ly record «a#& ftp®.# 'fe awm ffe# •lixtyetafe.-ti.ea 
©f' any -syst^ at-l©- ©«'S50;f M tbm tata. ih# f|3rg:t «wtl.a%le ire®©i€ 
was msm ia 'all «s«s.# tam aaitiysis «f f«rlaiie# #f tli# Efl# 
fimt yewiSS: iS' Mhmm ta ll in a .agsnaer similar to %Mt 
ia f^ l# '1® l?fci# «•#! ts Btbl® W- m#»ssail,iy 
tos as faf®,!!®! la Talkie 3.1*-
Hits aaalytis itt f&fel® ..U afeewt Mgliy sl-gaifiesmt Aiffei?*-
m&mm %etw««a 'lgR®;fts ami l@t»eea fbe ¥aipiam-0® #»©• t® 
dlffe3f@s«i«s was f©tiad te In# isiEiy aa® f«-f #«B-t -©c tfe® 
tetal &« "wrimoiS-® t-H# %©• toeM was .funuja 
t# 'If-e Sf«f• intra-breei. fartams#* f&i# is #al.y' .1*11^  
•mm3JL0V %hiti Wmm mM. wmm&» -mm It #«»#sf#a4# tet mm 
j.mtta»li<iM ©®r»elat"i©a -©f -M' leWeea mms€m ©f -tiflFe-TOii.t -e-owa im 
Analjsi® «jf ¥ari-a&ee tee te hsfeed and 













B&imm tes&ft# n w^m 
within bre©t« mm 17,452.60 f*5454 
Between herd a-
within 118 6,551.68 53.828'^ * 
Within h#r4 
within breM nxm 11,10«^ »92 S.0574 E,E4SS-
Total gS15 17,642»e6 ?*6gl0 S.7S06 
©f total •varlanc® 
Mm Ijy^ed dlfferenoes f.»6210 f^mm m 
"— 
Portion of total variaiKle 
due to breed and herd 
differences 
Portion of intra-breed 
fariance due to herd 
•tiff erenees 
y>6gl0 > 5^05f4 
" 7~6gi5 




ffee Tm&m wlt.Ma ® hmA ar® 
%u% littl.® m&m alllt tba.s mmms .©f ilffsremt mwa .la a 
fto.is t.S: t@' 1® txp«#%.e4. S.te®# %m W'^ mT&B #lii0S«ll &t rSH-
€©» timm m large h-mtS. wottM &mlf Mppe» %©• fe# 
&f tlie mjm ©•©»•.« 
Aa aa ©Mtafl© w® might ts&© a tyfieal, feeM wliioli fe&e 
•ss #©w« ast a.-fe0a% fs re<i®r4s.« -tkese m tm&wi.m ther© 
W0ml4 h& -ii I tl * #®»par4.s«s. It ttesw &.» ©.#w8 wt^  
8 »®e<sf.4s aat iriti S the?# w^ ali toe .IS -i- St * m 
mmpb.itimm feetw#©^ reenfis ®f tli.®- ssa# ©•e® m a.@s.iagt 1841 
•©«ia|iart.s©ii-s hm%wmn' ip#€®iAs of d.iff@a?ent #©w®* Iffaiaf tit® 
©©jfrelattom® f®tta€ is. fmM^ eg.iO' aM 1,1 tk« mxpm%^  ^
e#n?elatS.m %etw««ii i-andoa :re«»ras w&j to© as f©ll.o«.s:? 
.. |;fim mm® .tt| x « .®®f :»sof4 
cfr©ii"^me.lf) .^9.a£ #t m-*$ml 
• • total $m*mm 
correlatios S36,94Ti#- iSti. * .tSiS 
li shmn tMt tils- aetaslly- is 
fitis Is a WBTf mtmm especially §%mw «»ws witl-
wo-m tUftB 3-' w®ttM gt¥e. wiglit %m 
•aaa %hmte &tm seie#ral s^efc*^ 
'ii^.i^ittit toeyi, •effe@%. s&®w %y this ©f 
#b-©»tiiif€ my 1# 4a# t& bm-mimi. -wmsmm* la®fe li«ft 
•ti« a €tstia.®t group wt-tfe a -©trfcaia 
©r hf e^ss«agmiai%y sa#»g. tb®- omrnxb* smh sel©.©* 
lion aat cullini iiot- hmm hmm temird tlie s-aa# 
with «<4^l Intemsl'tr 4» all m& isttaa'ge*-
mmnt "fee mthmr f@r all mwB %m %hm mme t)wt 
Mmtlm&tXj Atftmm* hm& %m hrnm^ w- D«f 1 alt®, tiff«.irefi©es 
®»"fii?'©Wfte!Kts water wlie'to tii# mm' &m &®pt la tfee 
tiffet^ eat km^ m i«ai 'ife a torrelatt#® feetween different 
•®#w.g im tlie same feai>a-.«- CitM., f» msiug 
tie Aj.ffef^'atiatt#a wh%mu 
«3:i®%s fe©:tw-»#a k#M'® aat foma tlat %hm e#KP«|jitl®!i %-e* 
tmmm hewS. a'M ..aSlSr yf«M ms •iiS aM tii® ip-rrelatt-®B mttrn 
%etmmn IteM aa# fcutterfat p#TO»ttt«i.g® m.® ••§§©• If Ike 4«--
g3Pt®# ©f fi'eeim .are taken, i»t© ttostieim.tiea tliese 
mv tbs e^»e3.att#a feet«®ea fe.©r€ ma stlfe ytel®.». a-ai. 
mttmwfmt %«•©»©.• .576 ma^ .451 2r«spe«tlir-eiy« 
mrmMtinn fe.etw@©a. km tli© sme te-®r4 t-hsa 'tueeoa#® t&e 
staar# ©f tii#s« figures, viz., .332 f©r Hill i«t #B03 tomttef 
fat p®'©ea.taig«.- fh« ©errelations t&@s# Aivatseet 
B©gtsti*y ews &r« e»l|^ . a littli^  l©w«r tMa l,s f#tsi^  t». 
pr«seat fimta 'Wliere tli« ©©ri^ eMtion ©f butterfskt f:3raaBe%ii® 
•feet*i®e» single •wemmS.m ©f fe-erft .safe®' is •*.SS.; ®»# f^ s«?a f@-r 
this ilffetob@# imy fe# tlat tb# 'qm 'test lag iisa@&iittieo 
fFOT wtoieii 4:ata. skm iiff^ sea^ es 
hmwmm th&t^ tha® wm &«!*#©•• tmm wlitefe mvm*m Mma®et 
l#gl'.st-rr e«*» tils g»a-t#y 4iff-»«»## t» im# t# 
ii:ff#r.ea©«s ia naasf«©«»'!-•«• *© g®»etl©- a.iff©i?eii®#s. « t® tostfe 
•eaoaat b© tstemsaied tto© ©reseat €«ta» • m mm&w* 
Patow ,aafi Mis m^WBrkem ®®asli® tbe Mftmmmm ia li.#i«d 
m&mgmwn t  t o  f e e  a ©  l a i r o r t a i i t  s ' i i i r - e e s  • c ? f  v m i & t i m  t l i a t  t M f  
#®3?r©#t ali r®e©MS't© a- ii»if.©i?» STemg® iStiOMweM--
satelft} * 
It ^wlll tee ttpi>a:i*#at tlie-j»0f©r© tliift tim ^msmt fiailiit of 
•afl. lapsrtaiit tlffieri ntiattoa tmm It-ttA to. fe«f€ Is mot witMtit 
aitMugi %Ms ©f rnhmt is 
laifger tliaa lia# fe««a fit® mmm&® of tfals 
fc©.ri liffefsiitiatiWR mill fe# fmrtMes? d«al.t wttfe is th« 3e©#iid 
&t tliiB whmm %h% mmmre tftfo-rtant.© of 
shi ©iitir©im€at ta- tie fro-ia©ti©ti &t -a tei*i 
ig @qssm«rti*. 
iae t# aiffiyiste# feetwe-aa tbe ^#yg' 
fa%3,# it stews t&at the mytas®® if.,§4} hetmm mwm ta 
the sua# is si.galfiematly kl0k&r thmn tMe ^ ©gidml' -raiA**.-
%mm fli# iat»»-fcteri vaflaii®# i.s 40,0f^  
taMfig ©at,tfe«- toe t# tlfferea###. %etmmem mmm- wltfe-
in th© lieM* la %«fm# ©f -gj&j'relatioii this t® aa 
iat3?a«-i®5?d of .4§- h&tmmm. ©f %hm mm&e 'mw* 
®Q*em. (1920a.g, IQSOb) stuiiet t]b# S-»eat!i la#tatl« 3r®e®s*4# 
ta m Magle herd aat feaai ma mmremtlm ©f *m 
mt »-it ^ #sp©si'tiv«lf,p. hmmmm silk a»€ fat 
mgm #f |^ ©tatj|©a. »%• a«f ag©.,*. aM milk, -prc^ -atti©® aaS fat 
©f a»#tlier Imtmttmm at asotfeer -itg©#. Thmm mlm## 
ai« slightly feller- tiiaya the «a«s foaait 1» %hm- stmfty 
W% ^§©wea"*s ©B® laifg© toert «f &a*e- hat a aof® mifai® aaaag®-
ment f^ c®- year to year than the mmm.^  9f t^ ese lewa fee^ is 
•did., ©aise-s aai Palff-ef {1931) tfe« mwmMtMm tetW'#®® 
tifsss-ettttfe- la.0tattoMs %f li®- Oaatak ®mwm 'feat. 1© 8^ Q»s-«e^ |• 
tt*© .lastation s» Th^f fottJid m. mitmMtt.m l!etw®®« 
mmenMirrn la#ta-ti#a® of .,§#« SmlB@s amd mmO-tB 
mr-m ©totataei. trmm mws in. different &#rd:s smi thfe fCfeet ©f 
d.l.ff®r#ii®0s ia herd lafluert#©® tli© o-®rrelatl@a» 
Ifi. tJi© present -stttdf tfeere is a rttia«-tlea of •St.»4i# Cfall« 3.©| 
Jm tli# Imtra^ brsM mriaae© wk&&. mw is keld e^ stmat., 'ffeis 
•@ii.»esp©sds t#' a 0Qrreiatl©a, ••§# feetweieft mmMs 0t the safte 
mw whm tk# data from all l«rd.s art aaalf«-.©d tegetler as 
m sirgle p^ palation without auy mrwm-Hm far diff#rea«©s ia 
fc«rd averages 'fh# »rr#latl..©» f&moM in this staiy ia tbar®*" 
fare somewhat liAgfaer thaa the aT®rage #orr»latl« tej 
Gaiaaa aat. Falfrey,. Mt lewar tiiaii tli« .©«^ m:fele aerraajtttisa. 
fi&mi to-y 'iSewBO# Aaetliar •«i#alati©a 0f-tlie ^ srralatloa hetwmm. 
mmmmtwrn laittatl©ns a'ga^mf &f 0mm heimgiMg. t9 Mttermt 
heMs. i's mM% toy §o«§ii.» Sewea {MM} reports «a aTOrag# ©©rr©--
lation #f »-S? betweeii fim#®®sslTe 365-day milk flelia &f I!©lat®tii 
Friaslam mmm «at ma a^ ara-,ga aorrelatioa &t *W ^atwaeii. ststlaT' 
yi#14s •©€ 0ti-»rasay a^ ws, t-feasa a#rreMti«as ara fsmal 
fr» Adyamaad legistry -raa#rA©: and are s««*liat Mgftar ttoaa. 
til© la tjie ppeseat. stttty# fh# 
4fff#i*#ates iii mla»s my p&^bmps h0 f&r hf l&e 
ia mmrm #f tat-a.. Tkm mimm a»t lP&lfr®| data 
and QoweB»« MmiaeaA Begistry data, wmm Imager 
thaa' tmse* 
hm^t&^ mbd mw m-teaajit ajltogi&tfegip f-sr 
-@i«sifs ©f tile fl# f^eastttlag c>f t&« 
vaiftaa#® la ime te &#tW9«a tH# ree©ris of ttee 
s:affi®- mm.*- ffees® ilffeMitees my ¥e #atts#fi Isy & awb^ er ©f 
faeter®,. smk ms jmr to year .eban.®©-® ia wmthsr aaA aaaa.g«f*. 
mmit ®ai ien^ lli 0.f Mry feri©«!•,. s«as©a mf 
«alirt»c,: i», %.lie- e^©rrectl#ii# for age,. S» 
estiaatisg fit# Sr3Po.iiietl#n fmm tbm «i^t mm.ihlf tfeats-j a^at 
r^liaps fa©tor^ . llVieo •mfte.r allowan## has asd© felr, 
f@©fi.iiig.,, tmngth. mf di'f »»as®a ealviag- a.M #tli-er ipe--
•©©j'tet tmstmrb' ef them- wlh. to* a «#asm#3?«%l# 
•3?©S'ltaai wmrimmm t&e of which oannot 
iKl.a»i p:re^ |s«i.y# f-m •mmmmlmm tee Impet. 
t^fetfeer a® i»^«^©r<a.e4 ©r -rsriations- la %hm 
lafluegg® of feeding 
»• the year the i£ .^S* ®»«- 'WhieM 
•©©«« r€®«i*et ms -mmmmA. a#@o.rftiag aa mj'bttfary seal© 
plaaa^t .xm- 3ftr«a 1 lo- t». feat mm mw^B. f miking: was 
s®»#t %mm th«m gtad« 7*. ftet the f«e€img #a€ 
mT& associate my to# mmmm fitm. figMi*® i«. fbe rnvmrngm prodtt©** 
%imn of mmm frnmi-^ im  ^ gma« 1 f#©<l:iiig was i3»-®0 Ifes. qt fat# 
®©rr€.e.p©mttHg %© m. M aoath |).r©aH0ttoii of 49© Itos* of 
Willie th© avei^ ge proSwetlm of ©©ws reeeiviag gradLe f feedii^ g 
was ®a3.j i#i4 Ifes* ©f fat,, e-orirespontlag %& S7§ ilfs# ef 
featterfat f®r a w'-m&th prMmett»» thm m&lyslb ©t w.riaae# 
pueseatei la fafel© l:g shows that tbeTO is a sl-^ ifieast differ-' 
ffe® p»tmeM» ©f #®ifs g»mi5©4 is tlie itffer©at' 
f®©4 .p-aies-.- lB,©3a' tmM gfai# is litld eoast&nt tb® mriaa,©© ts^  
ummv&tp tfeei?© mna#ml(teily aa'i'fee-a 
tn tbe f-e®itag prae-tiees trm. beM t-© heM aa4 fart of 
the -rarlatleii ta .p:rodttetlom» ©aa.s®a fej iifferenees Sa fseitBg, 
ali^ eaif Ms to-#®® aoeoiatet^  fw as toe %o li©3ri 
tlffereaees.# la. ©Mw t© &ow aatli •©? tli# M,#ri 41,ffereR8« 
is-eamisi fey iiffe^emees 1B .feeilKf:, tfe© Miaijsis ©f 
mriaate wiis mmt as slio*m ia 'Tafele 12* 
in mrlam«:« wken herd is lieM «mstaa% is tkea 3S»Sf.it« 
f®«4 'graa© i.s te-©M #f tfet® tutm-^ k-era. ^ rs^ taaee,, 
6f the 'feetel ira-riaB0'0|f 4.Ssmfpemrs*. 'fhe tariaa## 
•ea-iis-ei •ii.tff®r©a®:@e tn f«®liag my Itoeo tee iivitei into two 
mT%S:» ome pajft lttti©a't©.s t&e m%-m% t# whicli f@,®41ag, ©aases 
a^riattda la th© ,ft-v#3pa.ge pifcadtt#':!;!©® #f MttBvmt 'aat tli® 
#feli#r part tli© e^ isat *1© wht©li f#edtiig #atts©s the wttte*-
ia a herd to Tmry* 
-qmi® 
Figure 5. Awmg© btitterfat pwsdQcstloa 
for oows fed in,serea different ways# 
table 12. 











- S«mr# ... .l5©Tiati5>B 
Setwe^ iii. tm€ 0r»4ii:«- 987.6386** 
WttMn f©«i gmdes §?oa MfOSS.SS '.^mu 
»#twii#n 'liferds 9S 15,019.12 161.4959** 
Witkto heM«' mMB 15,978.20 4.-ii0i i.Mit 
Between feed grades 
within herd 





E£,735,60 4.m:2 ' . t.Gm 
sns 7.173e n*mi 
portion of total vorian©® 
due to differences ia 
feeding 
?©rtt.on of -tefcia-amriane© 
due to dlffereiaees 
bat wen herds 
Portion of total irarianoe 
due to differences between 
herds and to differences in 
feeding 
iMtra«.lierd /varianc® 
dite t© dlff®.rea0-©s in feeding 
7.1736 - 5.9712 _ 
t:vm— •* 
7.1736 "* 4.&20S ^  tsefc 
f,1736 - 4. 
""—wtxm 
*• 4»ss6b *, s, 
—i.tm— 
Yarianoe due to feed and herd iiffer^ees 
Variance due to herd differences 35>59^. 
Difference " ^'B'eed variance" within li@ri, 
Variance due to feed. differeri©e0 16,76^ 
"Feed Tariance" within herd 5»-36>?g 
Difference » "Feed variance" "between feirds ll.4G^ 
According to this calculation, 40:5 ©f th#.t#t«tl mirianc# 
©r ©f til# hart. "rariancB is du® %© differeaftes fe«tw.@en herd.® 
in- feeding policy. 
Scsattliini o-f tli# nature of th# of tie t^ tiil mrtan©# 
which !»-s c-stll9d «£#©€ Tariance^  iri-ttitm htrd.,; imy fee 
steud %y loe&iag i* fhis shows: the &wr«g® proia#-
tion of the herds whicJ' Iist® %«« ia Cow fe.sting As-©.##istterns 
tm eif?ht |%ars» .-fli# aterage production laereas#® as the.fesrs 
go by« 4t the saae ti«@'the fesilag ispy®v«g graimlly* At 
least part of th© "feed irariaiie-e*» wltfels h«r€ is tattsei fcy 
this orderly lacieeas# fa the fualtty of -th.© f#«t tmm ,%# 
y#ai'» fh«s» too., tliere *.y many Itss orderly clm.nges in 
/feeding which cams© or, at least irariations ia 
tiuctlom,.,. Oa« say there:f©re as.sa»® that mu«l mt thts W*m% -®f 
the total mriaaee is part ©f the residual fsrlsnt© 1x#tw«e® 
fee^ rds iBd# toy the saiae eow* If there hs^  "bmm &mf 
tu always f®ed ©ae .©«v well., and another p©.©rly ev«n Is t.h# 
h©;3ri, thm a part of tii« .5.»36^ ' mt lfe$ totftl wrlanc-e is t'e.aH_y 
a part ths tsrian®® wM.ch is -eaasei %y m as.s0Ci:BtM with 
p«esa,ii.#nt differ«ae®s h#tw©« the c®ws#. 
in 
t 
1st 6th mh 
Tear in Caw featlag Association 
Ftgtare S« Aferstge preawtion (blaek llael'aHsi average feed gra<le Cg^ retn 
line) foip heM® ^ Ich Mt# ^ leen in Cm Testing Assoeiattoas eight ®©f# 
fm.ts^ •• 
• .gyeirioaa. £©g4|ng» Tbe eo»4il;i©B of tbe e©w 
a-fe tiie tiae of e^ ving %b asmlij ©oasMeyed to '%•« mi 
taut factor im ^<etqm.inimg iier pts^dweti^a, at .x^ast duriag tbe 
firs.t 'Of the laetattoH. The aeaftitl.oii ©f the at %Ms 
t.tffi© is- iafineae-ei to mmB ©xtest hj ttim f-@®€liig, tbe mv 
•-eft-iiaariag t&e fi'e"rt©Qs laet&ti-QS-#: fht- 8mr& -®a?i msei iH- the 
f3^ ©e«tit staSj' ia gx^ aaing tJfe-e f e«dtng trnke-M tM© into edasiter--
«tl» aa4 all aowB ,gif©a a . eoru of 1,«S mmt feaw had •grain 
@a pasture amfl dwiag the f6^ 1©4» 
.flie iaflmtaee tli© feeiiiig pirevlQtis year 
tfe# pro-di^ eti^ n ms by tlie -aaalysis- ©f TafSaa-©.#! 
glwa ia' Sa^ l® ISs-.. Thim atiaii^ sls toeltja^ s the 'ye^ oMs of &mr& 
wMmTm th» fe®4. grmte was knowa,, not- m.1^  fm the year in wbi^ Ii 
the 'iBceirt was mte b«t -als-© tm the frnw* la tliis 
mf the of ail first laet-atlom heifers were amtc®a-t-l-* 
©allF ©IJJiiaatM &M also those Qf mwn tested for tifcie first 
ymit' ia a qm f@stteg AssQelatiea. fiie ms-itB.-e# iae to f#ei 
a^ft@ is oaly l.S*!58^  «f tke total Tarlame is tfeis aaaljsls as 
t© wteB all t-h-e mmr^ B were iaelsiM Clfebl# it)* 
Slae« t&@ »#&ras »a@ iasftag tBiS first la ifeielt a teeri 
is tested- la- a -Cow Te-stti^ . ar© ©sitsMwafely l#weT 
%hm tli-#se- aa4© 1» later .y«ars {figa-re 6] t&« maj#!' re-asos 
tills i»e<ittett©a tm th--© mriaaee t-se td f^ ©i. grade is 
l»alil-y tlMt the&m first r#ar ar®'©IMastM' fr®a' tfe# 
*fa-. 
Table ISa, 
Analyst# of S®ig reeoris wfeer# f«^ . §»#«• wsts 
for til® ysar tlt«, record was sade as well -as f©f th© ,y©m.r 
souree 
uf" 










Between feed. .®pad@.s- f • 2,320.71 474.SS«3.** 
Withtm f##d. gradsa. 3614 §.8tS4 g^4E14 
Between feed grades 
of previous y^r 
within this year's 
feed grafl® 
s§. iSS.M 12.2411** 
Within both y®srs 
feed ^ade S5?9 20,761.91 5,8010 
Total 3621 6.7691 
Portion of total varianee 
due to feeding the year 
the record is made 
6.7691 - 5. 8654 
Portion of total varianc# 
due to feeding the year 
the record is made and - " 14»sM 
previous year t«» /oyx 
aa®lysl8. feoth tlie guai® for tftt© .ftar tfc© 
•^'©©©•lA is »^© ant tte© f«®t -grai# fof -ffc# ^p-r-mtwmB y«s" mre 
held ®©a9%aat:j tli©' F©la©ti#ii is wrnTi^mm is l#»Si# &t .aM«st; 
1.^ KS^e# It theyefSTO g#e»s #rid#at tkat •»&-« tto© f'»#t gwoAm 
t0it' the yesF IB which the r©#©i*d ts aad©- is tekea a##€jmiit 
til® feeding during the prwiftms fmmw ha® sliglit 
#f#-t©%»- 'flfel# 'is sfcuwa tey 'the adiitlasal Z$ ia mrlft3ft#© l©s% 
ly holding t-to© f#i(€ grade for -the p^ee«di»f ymmr 
#:pf#a]rg %# m temdency to maiateiit a fairly stmmMy ®r 
perbmpm gradm'tty improTtsg st-aM-afi. #f f'^ seding im. th© hert.s* 
•A -®i»^rrelati#» %etw«» %h© f®«i ^at©s of #©ii^,eitmtt¥e yaa^e 
lpedm#©s the adfoatag# %®;, gaiaed %y ®@aam#riiig the feediag, 
d^Wisg the ymr if alloiraB## Ima. ulrsady ¥ee® »de fw 
th% fesiiiiiig the year the record is »#©* 
•"Safel# li%- shows tine, ••asglysi.s of te-iF©,ria»©« of t-h© f .©ed 
.griid®# la «-©a.s#e«f.iw- yse&rs. This aaalysls t# e^rriM mit' 
a#t©.rd.lai to th® *.ethod- giv«a by" Sartlett flfMJ.. -fhii' aaaly* 
.sts 'liM «a## whost f©#i .isrete was .kaowsj, mot oaly 
for thm. yem th# w-m&tA. was ied«,, tet also for'the fre^tom® 
,y®ar« fto#- 'tot^i -@©rr#latl#.n tm tfe@ ©wrelittl.oii. •h.gtw#,©!! 
higris »fi m& tto# within .l«rd 'oorreia^tioa .«,§9«- 111 the#© 
ar# hl^ly slgaifl-^amt* 
•Bi# high eorrelatton- li«tw##n h«ri@ ^e®.s thut ther*®- are 
d.tstis®t Mttmrnmrnm tm the l©«rels of f##di.ag t» differ-emt 
"itert-s- ant tle:t the©# itff«»aees h»« •somsidei'aM# teaft.ea^y t®-
Anaifsis qf Tariana® and co-*variam#© mf gra4#-# 
for consecutive years. 
y » fit Is jemr^ a f«©<l grade  ^• I.aat r^ear-'s .f«ei grai©; 
S&ufee • ' Btgrees 
of ©f Sias. 'Of staaares- asi tr©t?tt©-t® 
fi?e«toa y ;x. s. • 
Correisttm 
•?a^ tat ton Coefficient 
fe-«?A.s m 4mB mB§ ms^ 
WitM-s hm€ SM-t tmk 3?93 1828 ,.59** 
3S33 -fSif • ff if . • &83f »fS** 
ip®.st <if of »gresst©a' 
••aif# yearns f®©€ .grade (y) aM last ymM*M fmM grai# 
va- • eu.b^/4 
mwis m 442b.m mm^m 
witms hem 3540 ttfs.ei w8.00 





C ». B^/l. 
corrected sm &t.. sfl«a3p®je. mm . B&m&rm.. 





£l» - .1. 
i©- penaawiiat pmr mitm mm f®st --©f ®igatfi®«a®@ 
si» @k0.-w mat til# mrias#®' &i' tM, 
l#tifws .Ii#a?i8 C^SE.«fi) fs sipitf icantly tJisa- the 'mri-
mmm M ^li© ev#mg# 'i?#gir«8ion within 
fflaljsis mh&rnmti&tem %lie th&t tM im •©•&©& 
€iffiei?®at keM las: s®se %^ nAmmw to »lfor» f^ s t@ 
i^tl« tll«© mm coasid[era.Me differeatss iA tmm ©b© 
te 
'^•* t^flnmm of eijaer^s ®3£&egleace 
• l a t ®  ^ @ r i © i i © @ ' i s  g a i n e d  b y  t b ®  l i « f t  r n m m s  I f  ' b e i i i g  
•aem^ -ers ia a Sew feg ling A#«©#iat;i.^  is •mm%im.m& mhmm thm 
e»f thme organizations «.»# S# 
mmmtm a®ts aMiit th© ©e#»6»i@ retams tmrn tto !i:0ws 
©waer® m>m «#Bseious -of wW..®fc mitm ait4 
mm fc«ft at ® -jl^ss* a smiling -©f %-e msfr©ftt«%l® eows 
is mmmXlf ttoe iefe-sialt* flgtt^ © S stew .tliat -tht 
tot §«s tm '»Ms'fe iiaf# %®«a tsst#t ia Cow festiag, 
a#so«istitas f©!* -at l«s1i years gf«4aail.y l»:®r«««s® 
t»g ttee ymws • fla® satm immm® tak®® plae.# fmm tke first %& 
tm# »®©»nd rigure t mis© akmrn -ttiftt' 'tli© f#«4iiag ia^rwes 
arati3i.er ateiiiiiy yeaa? .y«ar- If am amalysls «f wriaae-® 
is m&.m ia ©rt®f to. tet«:rsin# the %i^ %-mmm ©f ttois to 
yeay it is t&at ©f •fe© iiifee's*fe©M *sriaB$@ . 
aismjppmrs wfcta. yeay t#- fcew cfsw® m|« ja malting 
fattel© • M* 








Wm^mm hbt€m ft 14,969.71 liS..'a©g2=*^* 
Within 5765 26,588.94 *.ii£i 
years 
witklm herd 556 5,029.05 9.0451** 
Wit Mb 
•*i;thia 5209 21,559.,.i« 4.1390 2.0344 
f0rtion of total variance 
4ee t<3i tia3?d differenees 
7.q951 * 4»< 
"tTPST*" 
IPartlos «f total variance 
dtt® t# lieM differences 
and fmr to year differene#s 
f.093l - 4.1StQ . 
"—4i.sm 
portion ©f intra-herd variance 
due to jmsc to jrear differences 
•ff*. 
fm.r ©©asfaat whieb is associated witlt jmw 
im also Jield ©o-astaat* thm 10.26;^ ©f th# Intra-heM "rairiaat# 
wM@to. iisapisears #ieii wmv is held 0©ast«at Is ao% -fery 
mt in •s1e« ff«ii til# Q*.m$ farlaae# w&ieM 
Aisappeafg .gma« Is feeM .e«staat ClSa.Ws 1^ )« TMs 
ttity fee entirely fieeideatftl^ l-ttt w&#a tbes© fl.gares mm ®©mfar@i 
vrlth the graph presented in Figur# one Is ala®st lit t© tJi# 
•e®^#lasi:#« tkat tke fstt.tisg t© wmmh thm 
mwM ®r© sttl3jected l.s at least aa faetor la. 
jmmw te year mrlatl^ns within a ke.M» 
....j^tessis m.m. jh. ssi 
Q&'rSa fists I J, Carroll (If 13) ,. laaacoii aai saaiers {19^ ].^  
ruff (193E) aKt Six Arnold iid Beck.er (1934) tev# all 
tl»t pr©att^ tl#ii. ia lowered wliea ©©ws liaT® a© iry period mr 
w&»B tl.e firy periofi Is rmtj stert. ftmy a.lso f««.aA that 
ir@ry l#Bg try ,p«r.l«»i@ teai to deore^e the froductios In 
Ite^ ftati'isa-* It Is thmmt&m mn&tlf T®mmkeM®& that 
dairy mnm s&omlt Mrm a iry period of 6 t# 8 *t0ks b#t*«ea 
laetatl^ S' ia ©iter t© to« .in tb© %@st pli.y©i««l ©aaditi^ a t# 
pnsau©© «|lk* la th# .jpreasait atis.ty,„ tli« esaet. leag'^  ef t&® 
43py f ^1.#^  *at.s mot kaowa is scm# #»©««.» Xm. a .ata'ter ©f ®ases 
the leagt^  was teowm d#fl:ait«l.y aai it was p^ ssifele %&• •©l..t«ti.a 
sfcmp of vmmM *!»re t&« try p#ri©€ wmB f.§• to M taya 
la 3.#»gtfe.» fte.# a«xt gr®wp e#«taias %km e®ws ^ whose .dry periods' 
.•f8-
WBOJB •ett&ei' M©Ttt %# %€ from 15 %& 10 iafs M M^ gth m 
•%© -hm Imes 'tliaa -dae Sf»e. ef. tli® &mm- ia tJiis gmmp 
•-smf titerefsre ba-re fem diey imxiods m&m-- less tlift.a 
two W!t#ks in fli:# mf the <$t th.0 
-pwrnmiug i.rj geriot aey fee Mmmn tmm. figur© f, wJii.«sb 
•©aliF .s«pf©seiits t:b« atsrage^  pi^ ds^ tlea foliowti^  iry pes'lo.^ s 
#r diffef-mt leigtte. Tti-e asmimatt p»4ii«.tl©n i® apparentIjf 
yjeaehed %& Jt.a.Qf.m%imnB following dr^  
A diT" l:»ger ttmn this appears t© ha.^ # § tepr©sstBi 
the aj.fcse-Q:«@m%' feat t erf at reeoTt,.- fhe« i® a wtrfcisd i^ ls® 
in when tim iry period lae^ reases ia ieagtli f rom l®®s 
tfemi f©«r day® to tfe,®. 4-14 daf "fefais &m&m« 
to ao la^ tfeas® ma,til t&e l©aglii of tli© ixy p«riM 
«ie»i&@4e ©ae .a^ atli. laete of inereas,^  mf 1© 
.©SBsei tlia tmt that the gro«p Gf lsfta;ti®a® wim ^Tf 
f«rl#is ffmi 0-1 month. a#tm®lly e®atatm©d immf'mkom l®agth 
was l®s-© tltaa. teo te»t «li4eli., iia# •%» la^ k ©f •aeemrat'e 
lafOMSti#©, cr-omlA ©niy fee -elassUfiet ss s®Ei'«»&e-r» © 
sbA 1 ffiiHtii tn l©agth. 
It is evt4«»t that tli# ?i«pl®t# afeg#ii#« of a iry ,|>©rt«i4 
tlie *i@iltud® #f t&e rollowing %»tt@rfat 00a*-
st.t@'rafely« WttU varying leagtks #f try f-erisfts a ©«3^ taia «!©•• 
:»mt ©f ¥atiatS#m is therefoj^ e ImtrMmeei imt,^  tbe &&%&* ffe# 
mtialysis ©f ira.ri®m.» gives $m tkll« 15 g-te»© t&e tetal 
is bat l.lt# f#ri9A is lieM 
buttetf&t lb s, 




mrnkf rnlB «f •fartan#© ©f 4S,t§ recoris 'Wk^re ^ 











of 4ry period® f 
Wilhin length 
of dry period 41ft , • §*»tf 
33.' 
4m wit&is .bontlxs! 
Between dry p©ri©as 
within month 
Within dry period 
within month 4©fS 
9 ^ 7 . m - m m - * *  . 
.28,054.38 §*:fl4i. " 
9g^?.s5 • 
#:.,6594 • 
» .. mmb 
p®i"tt-#s #r t^ tal r&rt&mm 
4mm to. ffi«?atii 
Portion of total VHrianee 
due to leii^th of dry period 
Portion of total irariaa## 
dtie to month and length 
of period 
-  i ,  
' im'm 
t*mm •  6 .  
.^9^5g 
-. • s.-©4.^  
• 1*19$ 
« .s.a# 
Wt0mm f slews m mrket .©f tke- a%s®»© #f a 
t3ff' t&® fst#-fc thiSt ©m1|' It# of tfa# 41Si mm^m mm 
ptecming avy p^rlm say atiscimt f®? 
STOil Intlmum of laagtfe. »f tfy perioA as. m •e-amse #f 
marlatl^a ia -t&e®© If muw m&mtim is t® fe@. Haft® 
tm Imsth mt iry period »© M-feerial will Ij# ®fetaiai®t 
•fey wstktBg ®0«©©%i©»s f©r 42pf of m&m- t&aB .f#«r, w#$l:s 
lengtfej^, at tk# »st., «ai II i© wkm^hm ©ay ^ ^Twm'Ui.mM 
worth, mkimg whrnr^ Wm periM© fed^re- to®#a. m a® 
wmrnm m l«ag®r» 
•9v m. si,, m i^m 
Mmy Mt® f®mi a mrla-%io» t® f:r©dm©%i®m 
iepenaing '^tfoa se»s#a ©f eai^tug#. •fkum •eaaaflia 
tb®. mt mmw mwm l.a imm um- trntllm^ 
Assn^iatiorts Mit f&aai ffeat mwB ^ alftBg: tmm t© 
.J"as»a.ff pr©tii#®i »<ga'® 4» a fmf ttes &mm 
ealTteg In Wmy- Smlf* la t&e prmmm%. iata tlier© &m als# 
ilfferen©#® in ©f mws ©al^i^ at 
m iai-e .y©ar m& ^my ¥©• mmmm tmm Fip*« ©*• fi# 
mwm ©®tl'rl®g ta wib m^kmrnt 
%3r mmm #alfiag tmm Mmmmr tm Im •«&•© pr«-fe.at- 4atm 
fk# TOWS ml'wtmg during Wmmhm te .feiimry firMm## 1S,«S^ mm® 
butterfftt tbm. e©ws fmBtmnlns 4m "May t&'itelf*- -SSiIs %» a.'Siett#-' 
wmt mfli«r ftgur© tmm qmrnm tkm^ *r 
Jam# Ma:r* Maj I'm© JuIf Amg« s#pt. 0et# Hov« Bm 
mnth O'f ff#sli®iiimg 
figttr© 8* • Awrage preduetloa of eows freshening 
la different momths 
to©- t® tmt tt^rm mmwrn f»?ly m-mw&m *h.ii:© 
'the ip3P®s«»%- fi,ptr-es ar® p#eoipa«» Hiei-e* 
ftre., tm %&© fmsMtit Aftt#,, me effte.% mt m aoieslraMe semsom 
mt ©alfitt,g will all $m tfe© rl«li ©f t.fce fsll^^af la®.t8i» 
tl@a* f#«rlr ^i*©<e#rts m fkm &mmT ]to€ &m mswlly ®f 
tm'€$£fmm% lamtatldms.^ asi if tiie -©©ws i# i*@% fi?»ste©a is. 
•.««.otly Mm sit»e'®©mtto ta smfe-sequent years,^ tfee?® will 'to® ssh» 
%eii4«Si0|- to ip®«taee •%&# eiitreae differtite-®® i» pr:04ti®tt@m ©atts^ft 
fey as,ff«:r«.ft®eiS, in ®r * 
The aaalfsi# ot Tarian®# fr«aentcd in fafele li sl,©ws ttiat 
tlL«3?# is a stgalfte«B% ia #f ©-efwa fresten-.' 
ia-g tm aomtks* fli® rMuotion'tm mrtane% afetatn^t 
'lif holdlttg •«# 'talvior ##as:taat-.> is,, 3s©we'fi®.r,: ^osiily 
of lafet t©tal mrla»©®» 'ftoia yatber «iail taflaeac# ©f tb© 
:@f taJ-tiiu? as a fa#t©r ®f f-ieplati©a tfees© »e©r#s 
Is ft»ba%lr tw t© th& tmmt that mlj & «all pert #f tfa« ©©»# 
•talT© ftii-rteg: tfe# smmmw aentbs mhmu th© producfct#a 'paa^t^ia*' 
lei'ly' %m*' 
a* ^»ty#ea qf ai*y mtitss. 
m& season of #«lytBg» , MtgM %« mwm' 
tta© len^tli ©f tfee 4.rf perlei.- aiii. tli® eeas#» #f •atl.tiag* 
tsstaae-e ¥«r|" trj swwers- aat ,M,®k yastmre atgM- eaits#: 
#attl« to iiry mf tliey «jfe -ifemAi* <^1"?© -a-ai ©ams® a • 
l®^er tiy periM f-off s©*s •»#i»ally ^ fr«.sli«a:tag- ia %lt# -fall* 
16. 






. FritMrn , 
mm #f Sf«oa sftia]?®'' 
littwuen montbs 
©f salving M i»304*72 
Within months 
of oalviag 5704 39, 692.. 60 t»tsef' 
m%3 40,997.32 
bsrtleu 9t t®%al varlaii®# 
<i«-@ to s(imB©a at e-al^iag • - 0.9s8f 
Aial.iaj'l.f m ®s,3»ly fS/sttMp© mt0i% mnm% @ Ti.s» %& ull^ pm** 
tottlQa ,f©r mwm. f-mAy t© fweAm tn. mAf ami ttow& 
.^©y-t.ea tll© im q^er %©.'tes-% the aaaifsis »f 
wrteaee la faM# is 'Csa-frlei. ©at s«- tftat tie mrtaa®® d«<i' 
to f«as®a '©f emlirtag is ,S©®l.at©S» ihm mntb of eal^img !•§ 
fe-elt th« mr-la»e® rMmt#-® wiie& saatl as ir#il 
as l®sgth of €ff period is li.@M constaat tfe® t^ptal r@te®tt©a 
in is "Bmth %h» '»f smaos a»i «f;y p©;rl<ii 
um aaftall mm- a- €mm ®f fariat.taa mt- tfe# figarss ladi^ at# tmt 
tbes® %m eawses of mristioa %q a small -mtrnt* 
lf%#tter ®f tMs ass®#la$i-«o. %#tweea leagtfe ©f tx'r 
periei mA. a»»tb .fye»li©aiag ms^ p^tata^i if %M mw^mt 
&t mMB witfe tlffewat le^tiis of try .fsriMs^^ 'ealvis^. ia 
tlffereat msntfaa^. is tabulated «§ is. 'faM© If* -fli# 
m%aMmt€ mt&^ tm testing t-ia« ,is€^#Mea®t tetumeii length -©f-
ijpf &M soath -©f salving %m tltas t#st m gimm '1^ 
Fish^jr tm m» a X' •!? ta^le. im fatl© If are gifea the 
j^efm«a«i»s nat alsO' the exp®©t©a. frettt-eaaies ealettlatist 
the- totals., Thm ^  tm this taMe tm As 
*••& tefel© fm %®st of signifiea^ fitmm «ii' 4is»-
a#t S® 4m^mB of w« 
ms« as a t#®%. si^aificano® the fa®t that/^^ is 4im%wi1sn%@M. 
BQ:i®aily with imit staalftM deTiation mmmA a wmm mt '• 
fh« iiff»ea®© » M*% whi^ sh©.irs that ,th# tw-
l«gtfe ©f t,i^^ p:«i©i aai s«its©ii taliriitf.^ air# Aiiflml:-
fatoX® .17, 
.fff oal^lB^s Iby dry period and montfa of maXytiaig 
Moniii of of dry period i» SWdfitllS 
freshening i|5«l •g-s:- ', ^4. 
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55 ' ' 
40.2 
6.S 
' •  • •  • "  " •  
21.5 
• S 
"•• '49$- • •' 
ffttal SIS' lfi3 wm im •4IS§ 
m •• 44 z® • 23«,s 
- vs=t - ^ /s 'k »:6 ^  vst - 12.6 
tely a.»'Sociat-ei« A closer esroination of' tlm- table ©bows that 
VbM large is init-.l# sef®3®i .faster^s* QmB oalirliig %m !'©»« 
aary.*. telbfttafy* 'liaiFieh asd ApS'll slmm aa e«isi#ss of l®iig 
peri;®4g thmm. months) while e^wa mlvtME ast 
togmst show a htglier a«m1sgr ©f ity 'Ws&bt me mntk*, 
Cow® eaiviiig !» Am a higb aiafeer of iry ferieis 
less tham tw0'»»ths and -a «ali@y wmhrnr mt immgm try fer.i©i:3« 
*y ©a-s'ily he ©splsl^asi. wham th®' gea«^al weath.er 
©f lovm bxe taken Into considerati®fi*. FastwreB ar# 
ttswliy g©©4 MAtii July as4 M30m-% when tli». eff&ets ef the dry 
weather,, pfeTalltng at this .season, hegin t© %e aotic©€* e©yB 
which are %jr©d %m. calve during these iponths fieatlf^ti 
•ri'gh'.t mill wfifttl fsresh^alUg. %i» aa4 the dry p*!®! 
test® t© h« With th« -i-yyteg mt pastures la late 
.fmly aat M$mt @;«ws t®«4 t# ixy mp aai c#wa fer«t t-© 
®resh«3!i la 3«jt«lj©rg tte^ef-tr© ^hot.v aa i^smess.of &©.rt -isy 
f©rie4% ami a fa iry periods of »&•?« tbs.a t*@ 
»#iiths-^ Wm ©«t®l>#r a ®ori?«fsp#tt€lmg «»©ss of Ary 
p.ertots af t# three months mwa a deficiency of try ^ rioAs 
thre# soaths* ' hc^«iib#i' als# #»s#s« ©f try ^#rt.oi« 
0f; tha?## aonths fi»€ B««her of i»y pej^lods of tm. to 
4i^«Feat ly' •^.-eture .'OOnaitlOfis to mm% esteut 
the l«Bith O'f tte lactation for a sunder &t eows» ®&i.s my 
•fe© as another- for 1^ ofialoa tiat the l©afth 
«if la#tetioa persistency «:r® thareeters gfeetly infln^eei 
fey trnmrnrn.* •«!#• awber •of„l®iig 
periods fuf 6i#ws freshening during the early iwatiis at tl# 
year mf %# lasuffioieBt ^©eaine during tM atntfes, 
« e:^lsnatlaa wmli fit Im weil. wt'^ %k#- tl&at 
lmgt% 0f ia^te-tlsa tm mmgsmmM* It' 
m&ff, &I0& %# itt© %•© fer»€iai:* If, tMete 1..® 
my B^mmml t» s©* aetiFity taiiiag ttee-a© -©ows ©se-
•Wiswit e%,0et tbat a iaT-gt-f ptoportloa #f @owi %r#i. mnM h0 
m-ttl0d mmly tfeatt at mMv 
flil» w^mli, tm& t©- »ak®- -a Mwrnhmw #f t&@«® ®0«® t^lsg 
ImmmTf t© • 'tlm a feiigfc©-!' p«>f#f• -t#®-® 
*ttl i^ag^try p^erlods fsrtfshea during thes®. a^H-tlis,. Delayed 
i^#sA.Sag a® well aa scanty feeding are pr©%afeif. faeters entas--
tag tl#. mmmb l#»:g' 4'rr fo:3? 0©ws. fy#sl»:aisg, fwit 
•I'eBiias'F to April# 
10. shii»iry 
fto© "rariaa## «f tfe# fcoorcis lias Umn. studied i& 'r«3ati©a 
't©- « »w&«r «f «ms«s mai -tbe fi.a<ii»gs i®*« tsfe'-aiat-eA im 
M* MttmmoQB among emmnt tm mlj $$ ©f %h@. 
taylaa^if in tfe# -f^esent data..,, tet f»irt;4esa.ly ali of 
iation is Qmm^ hy pme^red mmrnm- I» a gi^«f ®f f«r«teeS nmm 
#f ^ Tttrsey, Holstein and Gueruef cattle ¥art«ii«« Aa# t# 
mftmrnmrn is mhmt -of tto# t»%a2. f®ria»§-« *Mi#-
mmrn m* 
'Ommm *ariati<m in butterfat produttt^ 
fbm effett of the yarious causes is express®! is pere-eatag^ 
mf the t®tal variance found in the present data-
Caueeit ;©f irariatioa , Per g®at of total yagitaoe 




(Genetic or emvireaaeatml) m m 
Cfsw'. m 
l«sidual (Year to year variatioasi 
Feeding # 
Other year to year different## I 
Length of dry period S} I. 
season of calving S| s 
Other factors m 'm 
total 100 
1} Breed differences, mm round "only ^iwrebred eows where 
they aeeoiint for i# #f tiie t#%al variaaee* 
Length of dry period and season of oalvir.® are unlmportamt 
as factors of variation in the data. They are important, 
however, for the relatively few corn's which either calv© 
during the sianmer aionths or have ho dry period at all. 
the Harlan## %b ilffef#»#«#. mmmg cfM.« mwM is 
Mff©r«fttS#s feetwsea. h-ex-i® accouat for #f t-he 
Qf aore t!i«a l/$ t© itt© t&e g#a-
eraS feedimg pm&tim- iii ihm.hmTA wlille the rest is ttte t© 
#UMi? fmt0vm #f .toejpd aasag««a-t oi? t© dif fere»®es Sb tli® 
g«a©ti-e li©t€»-
per ##a%- '•&i the total m-wimmm i,t Iwe t@ pm-» 
imn-mt iiffef-ftsoes mmg, tli© ©©ws. fiies# iiffereaee:® ai*# 
faatsii-eotaili^ @f ,^-aetic origim# iat inclai# tb® ^tfm% of aaf 
•pewmmmt ©bang# taking place i» tto# cow before s&e starts 
giving ailk. Sifes® me m&h &b lm|mry 
te miSe®* %@f®r© freiBhenlag a»i saj ps't^aneat ©ffeet ©f st mat­
ing'. m ©verfeediag oX' tis.eas® to the m%m&% whil© yet 
I:f t&ei?e i# teaieney witlla a k#ri always ••<*»© ©#ir 
well aM aaetfe'©r p»©rly tfem tb# effect »f s.ti®li 
W0mli fe© tm tlies®-' 41ff®r«a®@s asomg tlie 
•®®w% 
Si# »0iaBai variance is &€ tbe- total -rarlaas:©-. Ostly 
« ••»all, part &f $kt& -mTimm is as^ounted tm w Sfeelfi# 
eatises* ffee gy^eat««t slagle faatei' 'loiQWi t© ematritomte to tfels 
festttial ^«riaa«« IS' the eiiaaging fe#di.^ -yemr t© year* 
'f&i# tmtmr emnsm- a^mt 6-;l of the t#tal' wmimMm #f 
t&e -raMam©#, lowers^. If tbmm is mj %@ii4sa©y t# 
•££ «#> {1 sy 
® # 
« A. h «t. •i^ % 
«s >« 
i i 1# ,i pf, 
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!• ^ "Relatiir® ©f WmB&ttj nsft IttTlronaea* 
ftf the ^netic wact #£ yarlijie® 
fli® »thod ^ ploye€ ta. Aetemlatag the relati-re 
®f a»d ib tteat ©f 
W IrigWs {ItSlal# ^ ty t.li© «»€ of path eoeffiet#»t# Wsrtgfet tes 
#©texop«ft. tm the feisaetyle. •f-glatioasmi ^©twj®.©a- 3r®la»-
•||»e# mS.m mr4#a.s Bystmm #f mstfag itittl* f&#s# 
tove feeea m#®a %y Go*eii 4a ©al^nlatlfig tli#, 
©a mtlk mM 
tettwfat fereentag# #f: f-ersier cattle (Gowen 1954). la tfeit-
s*ttdr'#»ea flaa# Wimt. %hm/imhBTttamm #f 
«f %hm '%& alJJfc :im l«gisi€*' 
0f MurSt «©w#t la-^»aa®Bt «c3«b§» t# s-lste^r# mmw&.tB for i 
ti t.©# aai #$Mr %& tha mmftmt- tm:' 
gO-4§^# la %M» biitterfat percentage th# lBh.erlt»ee ee»ti«l# 
fb to SS.^it tlie en-^iroament ooinmon to sisters te® it® spfsrttit 
#f.f«#% SB# tile iaflae^'e::^ #«»#« «il|- •©, mm hmmmlt ©©utr#! 
IS: t© f5^. HoweTei' tm: tliese calsulatioas; ^ *ett .-ussmiaes tJb.at 
' • e«trt:%mte» siotblug tm. tfe© %-®» 
and dam. '"'riglit {1932) lis® calculated fmm 
tmt® from Holstein Frtesian and Quernsey cattl® 
,f.«3iP' tliffs© mmm Is •a:#t«»l»©t' fifS hf 
l^iw. tifiglit h&n ^alemlsttei, tkmt t&® &rmT&ge 
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# %« 4# #' fi # « •H 
*d .p» & 
« p'^  
'& m 
* # 
m -10 ® 
«} ® 4^ 0 «#S «s <4^ 
tte# -prnwrnnmut 4tff©rsse#s fe«%w©«B 
tier® mm s©ii© •ehaoges la %h^ h^Tt 
t i t f e ®  f l & m -  f r - © i i  & m '  M ; s ©  I f '  m j  
f3?®ir«is®ii4 m in %lm toir^etibf tfte lfe@ 
rnvmrnge-. f»»©4yp# <3f fli« feeri. #kamg#0 frsa y®«t-3? te f#a3?-». 
fli« tt.a^m is ftgw# t pm^mmts th.® 
.•lAip thm- «f & mm C0J.» ffc®B©t.yp© (ij-
r®«#'Sts fl'l*- fb« fl| IS' a#«€ let# %& mmm %hm 
g@B#typ® 1:01 a© »t4fieA if aiw^laame©' |B| a»i toteyftctiem' ClK 
ffe# al&gya® mxw ©lt«ws sb®, iaflnen#© «f ,©atlr©iment;, emmging 
fi-oa ywi* t<5- fmx ci.)-* 
fb# it»a|tf»ls @f •fstriasie© ©f -all tli# tmesfds Imfele 1.-Q-), 
•mimmm- that tfeei-© is m yeimetloii mf 40.07-^ in tk# variaaee- wltfe,-
ta. vhm -mm tm -#2? tiia.% ' %b® 'vmrim&& witMu 
Mm: is i9*f5^ &i tb# -mri«««?#•*• Hims 'littra^iiitM 
#®rr®lati©B 'hrntmmm •©.»# «f a ©-©w @at «#taer re#-©-M ®f 
tti# ,si!»# ©<w, •:!» »4#» 
In the dlagi®m (Figiir® f) &, is .tfe© pit-p" e##rft®t®iit tpm 
t© t.lt« fli« fa-tfe fmm. ttae 
eavir#iaffltat ot thm ymmit %® tli©' ts m* fhm^ 0o©ffl#imt 
•trm. tli# i!«*sfh| %&e. e©w*s reaaii. |e) 'earn ifcea 
|># fe»a tmm tlie folXowiag equaiieat 
• «S,5jg » sete^ t "fRB " •*° 
& ± '  ^ *• 
^95-
Fig«re 9.. between a eow's 
genetyp®, plienotyp-eand her TOeords* 
0 « gendtype' sf eowf H « pfeenotype of cow, 
1,*€* genotype (G) aMlfied fcy doBilaanee (Dj 
aad tot«ra,otion (I)| 1 » Qhsmrwed :r©cord| 
1 * environment,, ehangtiig wit Ma a heM 
froffi year to year* Path e<>efflclents. are 
represented "by small letters... 
. » ^  air# will ^Q a»i tMs is 
••^® M:#iesl 'mlm® i% mm. ft^tata »l#s# tm M.'i-ger fhaa -jr^ 
cwfetftfe s€«g ampromblei. a a@ga%lv« ©orr'ela.tio.a 
&M eevlTOmteat to wttafa- •©rncfa mw Is embjeatefi lit' itff* 
^Tmt ItetatloRs Islieli alto se«g tialifcely as mmj gBtmmX eoa« 
iitlon) will els® pive a lvalue #r im t&# 
©oj'f'elati^ feetw#«sa the p^enotyp-is ®f tlie eow aM ttm- jmittj •en*^' 
fMs oorrelation is almost sextain t© liav# ©©mg 
f^sitiw mlwe if there is amy %© fe©i lit^ pfoda^eing 
aBi»alg ae«#3rftfBg to their |sr@im#tl©ii*: Altli®mgk w® liaf# f©tt?id 
S® w«y t#- determine ttoa falttss of aM it s.©«®s 
««i?taiii tk&t th«y i# h«T« B.mm pesitiw iralae sa€ tiat turn inttm-
hmtA yalae ©f is seaewliat l©ss. than «:40« 
^ i n f l a e n o e  o f  o c m a a w i a  h e r d  e n ? i r o m } i e a . t  
fhi« aaaiysi# mt' ms'Mmm tm tafela 1® sliows that tfeeir© is. 
a feimetiom ia tfee iat3ra«»bre@d: mi-iaa©® &i 34# is 
©©astaat, ocmresponding to & mmmlammn ®f -M- ^ .-eiweea 
•wl.tMB «• So«©v#.:r,, nimm mmt mt tH© ©iiws -
iB. a &®M hmB mmf »©©r4s wMlt hmm obIj a f ©w ©a* 
®»% w© 4© a©t estate .«. fair me. a*©ra®e ]^ «i®ty|>© 
#f -tfe# toy all tbe ife6#rts« Bf «siag mlj Qa© lf'©©©i€. 
fx»« o<*w |it.eBotyp@s of tte individual .t%*s «lll, hm 
mmmg®* first aveilatelt 
mmM of mmh mw ms ms^-^ t© fttFatsfe aa i«M«s.©t ^mpl# foi-
»#ti»tlag' %fe© .a-r^^g-e frottt©tt« mt ttoe i ifffti'eat .h#.Ms. 
f 
-if* 
WUmti saly %km f$3m% mmwA. ©f ©&-®b e©* Is -mEiei, 
Wm withts feera mriaa©'® i-s 33# lower tfeaa Ift# wltli-iii 
fmrtmrnrnt ( f^ei© jli-)*- %& tbis tite--©©itis-latteii ^twmm 
of different .mm: withtm & 1# *Si« fbeB tfe# 
ts. 'h^M statist I eail?:» tt is the mmmm phm^%fp& ®f 
•%ii« herd wfelefe Is held ,e«tt®taat t^gethei- witt i:feat s«rt ©f tfe© 
heM which Is &mmm. t© all th# mm®*-
•*&t#h frm. ©i« to #•» sat yearly 'mrta,tl@as -wtt-Mm 
'bsirt flm#t«-at® mu Im t&e flisgfas ffigar© 10a) is pre-
s«ii%m tto® 'i-mlam^smp da# «#if {1|,. tb© 
tOT-*-s pfeeaotypefHlg. ,m4 fh« inflnea®'© #f tto -fSiirircsOTE^st ;i!fei®b. 
chasge® £r«'y^ar- t0 fmmr fT&m mm to -mm (iK 
'tft #o»|>ii#itt# aatter^^i^ emm r@®#3f4s aye sat® tariag 
the #(as# y«!« wliil© af# iw€© la different Sie-
m»Tl%eT amlya^B k&V0 stewia that tto®r® Is a- ^oasM^rall# tjte©. 
el«®at is th« tat.a aa4 that %hm prMmiStiea #f th® hmeAS' 
ami the feadtiag '©f- tiita has eMag^et a« tto® fassM* The mTT&» 
%M-%%'m %etw#eB the i» the year® mmst. 
th#»®f0^« rmtw emsM®-ra"bly twm. ®-a.s#@ whey# f-emm miXm 
©aeh ©the-r t© 0a#®s wli#i^ tl»j Mwm swtral fm^m apaft-# TUm 
a.iagr» pi-esestM ia flg«p# 10a tewiast»tms Timidly the 
pl@xity #f th# iate^rplay a'aft ^iriroaaemtal feetoj^ 
in #et«rffllm|.ag th« &t a h©rd» fhe tiagim 






Figure 10a, Relations between phenotypes and 
records of individual cows. H = the cow's phenotype; 
Hjjerd average phenotype of herd; E = environment 




Figure 10b. Relations between phenotypes and 
records of individual cows. Simplified. H - the cow's 
phenotype; R == cow's record. Path coefficients are 
represented by small letters. 
A i« tmwa Im Wh* th® ##w'*.g 
•pbrnm^fm Ej|- fs l., asl 1 is tbs -eavl-rinimeat 
to 'mil mutB. til' file 4Jagr« .ia. figar#' Mi i# 
am ©a®,: femt it will se-x'ir# Bhm !©» mrr&'-
lat.inB fe«t.ire« 4tf.f®ar®at 3re©©:fts ia tli# siaae .Mri is a. r©~s«3Lt 
#f' h€r©4i.%a3?y #mirii'®i»eaf€l fa#%«yg-* .la'aiagrasa jlofe 
t&® »rr©iatS©a 'hmtmmn tw© mm^Sm Is 
%1. * •*• '* 
fhlB ©tm%l©a shews ttet If ft-lie. t^freiatiem. teetweea 
typ#.s ©f %h® -mm} aa4 tgg iths ©oj^ eistioa %.i©tw#«a tlit #®*'® 
ph#not;yij® ahis the .li#rt &mirmmmtt aa*# tte@ «itja»e4 
patli ©®«fflei@»fe fi^a tb# #cwo». hmM mnw%w&wmm% wlli fe® -rSS# 
m& tlie «©:rreiatlon %etw®0a feowft.s ®.f i.lffss'e.fi.t e©*® ia m heyd 
is ealli"j?'#l„F. im# %.6 #«»» #ii'f,ir'6sa«at» If ant feave asf 
fosi'tiwe w3.«® tl« i«i"f fiaj-ei tme .#^»a lier€. 
i» i#s-a:«. 
& i-esmfeiaii#© %et»^a. pHenotyp®# ©f: ##»s ia a li^'ri. 
mmf hm hwrn^t atettt ©Itlier toy fereeding ©r %y ®^leetiom or. toy 
tiles# In « feeri vkm^ tmm&lm mm 
l» ap«. -©mtoide aat mhmm- tbe Males mset mm mo-t related t® tii« 
tb fe.eip€ m t© -taeh tli.e mrem^m. re.iati®aslitip 
toetwee® aaisais |a a will mm. & limi'l;-.,.. 1..®. 
a TOr3»iati#a mf betw#®ii t&t fhenotype®.- of tlie ®.©*® Ss "fe&e 
»xi»« mim# *li|e,.ii will %,#. readied tmder sseb a 'fer©#4iag, systea. 
•C19MI imB fomi'm i»t@y gg »lsM©o®^ip ©f- 42#-8^ im a 
Sliorthorn eattJ.# which ba4 fm SO 
without iatroduetioa of outside M«®d* big! te3,atioiisMt 
kow«f#r, tmfte miisttftl and ftaa ®aly fr®4tte'©d wa,er 'Soais-
f©m ©f iabr«edlag, Fr^fea'fely it 9$M. hm mtkm mm t©- find as 
a •f^solt of te©#4iiig: a -filletfpi© ##r3?el.at:l©ii as as 
t# tfes I'eiatS.^asMp f®mt hmtwm'm balf •sisters* 
Sea.©«t:t®a my impB^sm tfee phenotypic e#rt#-latl©m lietw##ii mmm 
im •« h.©M If s#ae te;3f®«t»rs s«leet for m® thing vbtXm #tfear® 
select -f&r ©ttetf p-^iats, la t&© pres^at iata the it-tal of 
s«l®ett@m Ms probstoly hmm tb# sisae, Tii* tm- h%0k 
ia ,s.ll tbs Hewfer..^. tbe inteitsiti' ©f f@r-
Ijtittejffat prMmctiort m.y Jiaf# ••m® &«M to 
t©tesitBg smmMhm% wii^a tii« Mealtfa and •f«pr©€aetl#a ©f tte® 
feeaft®- ant ii|«m tli® att@ii-%iQa palt t© ©tMr f#fmt.s ttoa |s^ottt©»-
tloa,- a# f#r lastaso# tfipe# ©le author tfeialc:® It mlitetiy tiiat 
•sel«eti#® as- sm®b hmm a «a|©f ift ©amstmg^ 
^oirelatlQn tfe® eows wit&lm a h&&.* 
fk& ©ui-rsiittiea hmtwm&n tli© mw-*s phm©tfp&- iM) the 
mm!S%»M% h«3?4 mmitmmemt fl) oaa ®al|' ha^® sss© real fain® if 
ther® &r# S«fialte diff«t^«!»©es ljetir'-©#» th© ph;en©ty|nis-
•Of til© iiff®ir#iit h©]ptp. If there mtm -smth aiffer«ees ia 
it ai^t he faftially t]p«e that the heMs -with fe-attey-
mxm- 'givm •feettfsr tham aTOmge f@:ediag aai eair«-» 
It i@es not #«a pesatM® t© fiat aay •mime- fmr the e#rr®l.atiisa 
l^twees phenQtype aiiti h«rt eaTirei^nt fpe® the present imta. 
M mill® i# &we -gimm mlttes tm # ftlie ©ffft#* 
wimmmut Qmm&n te «1J mms ia a f&r •Alftrnmrnt wmlms 
•IRie Influeae# of f©«ttag pfmeliees mmmm %o- all mms ia a 
fe#3»i iMts •itlf'teady hmmm eal^alatei t@ fo3» %Zf».mt tlie. 
mriaa©:©* f'&m this figar® .attt titm the Tmrnltm ©%tmlm©i ia 
fcfel# is tM inf-Liieiie® mf mmmn eiiTSr©Ba«at m&f estl-
mtei to s#o®ii3at tm^ 12-25^ of thm tO'tal mrtmrn* fh.@ writer 
li.@li«Tes- it ltfe«l.y tliat' t-«Boa k©iri ejivi2r#a»©at is 
fmt «oi'6 tllaa t&xt ©f tfe© ##]KP©lation fomd fti.ffwfemt 
#e*s in a to«ri aM is tb© of s«®w]^€re 3aear ^0$ of t&e 
total mrian®®-# 
S» ffe# #f geasom&l -eii¥ire.»g»» 
® OergelatioB l&mtmmem AmM aai tinSSSS* A»oag. tk© 
iata there were ^3 pairs of aas^t«i's asi Asss* l^ese f©*» 
0Of€s - 'Saa# imu tiffet«mt li#ris:« ,fstki»-g tli® first aTailaM:® 
^y#eo:i€ of 'hmth iaughters and i®.,, tbs aamlysla of mrias#® amt 
€o*«.vaitiaa#© was. carried out ms ®fe#« is S#» ffi® aaaly^^. 
•bM of -#110*® tfeat there tB & -mTmMUm ®f *:tl, 
.fe#tw®!©-a flib -t##©ri® of ammtlttsris sm; i»s wfetit tfe® mm-^ t&s 
fmm all to &ert.8 :mm together-. 1^# great cis-  ^
.s-|»ilarity '!&©.%*«#»• tfe© is., te«r#fsr.» sMom th« «orr#*-
latioa of .•.#¥ %•©•%*««» 'b.erts' and tfe©' *itMa 'hmti. eorrslatioa 
of •©§.. If w® >»•# .ooaplst#' •tet-e'fmt:»at.|om %y h«r«€itf mBi .»© 
a«imb««. •ft.at ra®4©» .mttiag,.. *e -shouia m oof^ emtiom 
falmas {ffc®. lmfl«#m## ©f: t^paon herd 
tm tiff«re»t «1TO;s ©f li®, i-gy^^ aat 
.m' ""—-w "•nir" '"W """' 
' ,€© .28 .t© .24 .2.g .go .l& 
.m .29 •tf ,2fj .g4 .25 ..il 
•B# .30 «®.t .28 .2? .26 .is 
• 40 .S5 .23 .21 .19 #18 .16 
•li .30 .26 .24 .B5 .22 .21 .19 
.go .S7 .26 .26 .25 *b4> .23 
»4!0 .SO .18 .17 .15 • 14 •Ig 
»t0 .50 .gl .SO .19 .16 .IV .15 
.SO #E3 ,E3 .£g ,so .19 
HeIws rto calculated farom the fwiiiil«tt 
•# * ' *»-' ' •» ||3?g|g 
# « the Influence of eairiroMiemt ,#«*©& %© all mwm 
^ in the herd 
• tfe© i»tra«-herd deteiatmtt?® 
»• mmmtmtim m^€. sat®®* 
%S • ©orrelatioa between phenotyp# Qt <&m and 
coimaon herd environaeats. 
kmXwiB ®f mMm&mm. -aat ©©««rtaa«# &f mB iw»w4a«gfet,«ar' imi» 




I)«gr®®s of • 







m^mi . , e.tm 














., 4,49f.M, • #»Si44 
fK-' 'AaaiystB- ©f Dsa^tess ®i Sa«i: 
of of sum of oross &aia-Daughter 






. §m X.«SS,1S .31G*» , , , 
a»& ^aa #f mmM 
0.m M eQW@l©tI#a ©f *3:3 #« ami. teag&ter'S if' flms 
aaft ainms weip©' frequenl;.- ffe# .e©:pr®'l.a«» 
t.t©a wsmli al,s#- %# fcigfaer' l-:f ttere wiir® a@.S:®Ftmti'r# 
mting feat' l.#ss If t#t-eminatt#a %f b#-reit"fc-y w&m a#t 
Im -fetoe atesga©® mt dominaa-e©- the #ori»elA.*' 
%,$.« is , (ifigfet wfe-er# a mi to &m0 t&e 
patfe teats froa sygote am# fmm. 
:^ se%es %© g:fgo.%e tlie •effsf.riagr g. ,aai ,g*' a^ee the ,pa%& 
##&ffleIeiEts f,i^» gemotyp# to phenotype, aai & aufi 1* afe tl!'® 
pt't'li @©®ffl#i©a.t:s fr@m ffe«a#typ€ to record ef pareat ani #ff-
spring ie®^spettlT©ly*. .*• iM tfee e#i'rtl.atl,0ii &#%»©«« .sates.#- ISi'® 
m,l«@ af all aaver .i-e^late®- mnch tw&m 1/2 e-fea .1®. .ease of rat&©:3r 
atfistleas ff©m mma-om mtiag# if' h etmals fe* mai g 
•i«imals #•» tise s@Trelati©a %-etw-t«m. fa.yeat aa4 #ffspriJ^ -tfetts 
la that h^^(l+m) » •^0S,. could asss®«s two- ©x-trem© 
iraltt#e -fiit % m * ® aai a « 1» Fety a •* t w# 
.aat for * * 1 we get- mime# 
@^t»»©ly. l©w». fM# "ralue mi m is al»@-st ©ertaia 
to Ise pQsit-tf-e Imt Tefy .lew* . --Only if m .assMRei a aegatif© 
mime could hmm m liigli. ?altt®» 
la- ®i^-@r %© lafesl.tgate %.ii-e -e-BTlresoe-atal faet-ors wkt^li 
apparently eat.-#x lat'© %'fee- data, t.li«y©-' was. s@l«©t©i. all t&e 
€aia^'l®i'-4«m wher© tk© ia® hat tw^ ©a® a«^-e 
'"2.0$* 
lariBi,, iss© ^ar as tb© taii^t»F*s !•#». the %m 
feaft t®. mt.m-m: thmm. momti-s aparfi,, 
aat aaotfeer reco:^ m-te i» sot® p^vioiiS' ymr, fe-elsg Sb mil 
ms#s %-l i« f i»% mmm f feis ia-st mm 
t# aake t&a aaalyelS: ©-©i^atralle witfe tlie #a# ta ifeieto all. fli# 
'€«»«4aa.gM0.r pairs weye i*s.ed» fh® maalysls sf variafi#© «st 
©•©•-'fartan#® &f t-fe«se M6 palirs Is glireii im fa-fel® 
tl# ^ke ®^fT®lati#as tetweett th« 4aa.*s first i»e©oif€ aai tit# 
dattg&ter*® stow sa«« m «h@s. 
•all %l© fs.0o?is wm^- fhe tiitel. ©offlr«latf@s is. .,i2§» tjb®. 
©o-fi^latiom i©%w#«it ffiifaiis ii-ei*€s- is •iS «ai tk® 
wllfcim feeM im fl#. s'0yr©l.ati#s &r r«#@f€s ©f i.amgM0i?s 
a»t ifflRS aade mt appt^xiaately tJae sas® tiae sli« a so«@wliat 
aifferisat- -Sore' tfea- total #orrelatl-oa .te •*404* th® 
1b#twe« &ert #©rf«lftM'©» is a^ip©xi»t#ij ttie sso©- as 
•S,S1,, liillt- tb® wltM» k«3r4 0#rrelation is #.gt§* 0©rr«.la-
tims %etiF®«a'the tm- mmw&s <»f f&« Am. &m sis® 
Ift the aiagras .is flpire il is pr#»Bte4 the fclCKetrt# 
telm%tmmhi-p fe®tw©#a tfe®#® iif.f®real §• is tfc# 
'iioat geaatfi# ©f tl# S aa«l S* ar® 
pfe«m®tfp:es of .iaa ani iaBgW.#3f »-sp©e%iirely'.». i*'##- tli-s 
tfpes- hf t.iit®ra€%4#o CD* B_| tm tli« 
first record of tbm daa, »t« •febe jesriy ®iiTiKi»emt 
1^ Is til© se#®iia re®®ri &f the das brI© tfe® yeaity «*• 
•rii«©a»«-| Ig «si 1* is tli# mt %k& aise mat# 
"•xofi**-
fali# zxm 
Analysis of varlaae® aot oo-variance of MS iM-.#aughtey 
pairs where the taas faaw two reeortls, one mas during tfe® 
sarae year as thm record is made aad #iie made is 
m prerlims' ytar 
Soiir©# 
of 
















D.VOGKT".'F'>; X FIBSf 
462.05 
77.21 .00© 
•fatal tm IQOP^Z 540. Oi *S:2§** 
DM^'s F1R3T nmom 
Betv?e®ii herds 6? 
•^flthia herds 178 
97aS3 
863.98 
DMTS FlRf?P X BMS jmom 
5S5.78 
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8 « rnaiim 
•spiooaa: 
tsa:9'!|.i|sitbp pub .jsapsf ia@#a4#q *tt 
2 8^r» i3:ig 
ar# th« jfii.iffii %y tte- .asalys'i# #f 
•e«>-variaii«e» Fmm the tiagmn it is p©ssllji© to 
tlir## •eqaatiaiis tafolving g, the -poth, ©o®ffielent tmm gem#-
tjpe to pliefl©typ:e, a%». tie pa-ftfe f»a t© 
reaoM, tlie 0ora^elatlon %«%*»#» eiivirei»»t® ta t&« 
tW0 ^ fmrB til© t:as*s 'i^eowts are na.te aiia e, tfe© fatli 
frm etiiriromnent to tlie reesri,. It slsmM %« aiiphasiz^t'ffeatt 
0 bem reprmmnts mnlf tlsa-t farfc of tee; tafi.r#»eat whi«li is 
idetttleai for -e&ws in, tb# smm hert trnwhemimg witsfelm t&y@e 
.aoBtfea :®f eaofe eltoer. ' Inviroment wliieli affee-ts ©ae ©ow 'bmt 
.er ner. «tea 1. .ot 1. tm. e. 
ftotts wm 'hmm tkme Mtb fear mkaowap aM a 
is- #aly fossiil©. If we .ar>Mi»# ##rtaia mimes t&t me 
of the wmMmmns. mi g#lv© tbe. tm tlie reaaiaing tliir«#^ 
ttnta^cwns, 
••ftee# valtiss of g% .-Si a»d ^Sf feir© fee®3i 
©s^s»ei aad th# tbrm sets of Talmsi fo«a4 t^r -ama ipgg 
•ar« giv^- %e'io'W ffgtife II* 4a as»®sa vala# f«»ie g® ©f 1 gi"f®» 
* *3.2 aiit Whti# tk@sa -"raiii-es foy 
aai t».«* tfce tmti!'a»fc®-M •la^lueii©# of liweilty sat f®arl.f , 
'Shaw^m in mrtromM&mt, are' fmtt^ in *it!i the Taigas-
taln^A tT<m tli© «tt.aifslg of tli« mmelAtim 
b#tw#® ,^ tji® %»# ea¥iroiamei3.:t's- *824er wliieji-ttoe t«s* 
a®4a smm tiBTO«8#aalbX©.', sine© sm0M n mmgativ® «#fre3.ati«t' 
mmM impis ttosit wm a. t«aleii@r 'thmm mm 
Ai#'!i, w#r-€ f©4- toe'%%#:r tliam ammg© ia an 'fe&rlF .y®ar im •%« f «i 
mmm ttea a%®'rag©. la a. tetsi? fmr* fli-® falM-s sfelatm©! whm 
is m.s,st»ei t© %m mm *!§.,.• *. *lf aat * §•» 
|3 
faitie t&w .®fetalm«a in this maaey is lowftr tkaa tlie irala-e 
- ,v 
0f «4'© wM'©to m.s ©alemiated ®s %h& aaximm pos;sitele f*oa 
latl©ss ofelaisEiea %y ,ttee aaalysi-g mf ta,rlaTO%. wliil© tbe -ral»e #f 
i.s kigjier t&&» wfeat la® %«•«» f&m&* 
k irala® tmr to %«• :©3^#et©t if tli«T'e Ms 'h&m 'm 
tm€.eaeF to f©@i m® eow w#li jemr aftei- yssr and ®»®-
W&eB ^  %m «s:«a0i to be ••®f tMis gt-?es a sligtetly 
talm® «2s wml# * »l.f -sat ir^g* §& 
tli@ that @^pa©;x a©»*a4,ciitiv0 gea« iiatei«-ett®HS fl) 
are 'sat iaitii^ #rtaat^  a taime tm ®f, *86 «©r^«-©p-€^s t0-
a t^iaame© rati© «f 1/i which Wright C W2.I »B»'liers %©• 
b 
typieai whil® a -falm fo^r g ©f -*6? •©©jprespeai-s't® a 4®ai-iiaa®® 
mti© ®f S,/3 'i^i#h fi#h#r' flits I ©©ssltws %m fee typical* 
It aaj fe© aM0d that th-e diff©T#a#« toetwesa th® wmxiamA 
wime ©f f :."iO) #lftaiii@a %j the amjtyslis #f •ariais©® aM, th® 
2 
'imto®-, @f % -of ©^taimet freJi the «©@Ll;rsis of ©#-'Pa«'iam:©« 
©f temgfet^^s as# Asm yee-ei^is (/-nai tli# m#s«Fti-®» that I'gg »• 0|, 
• g 
is m&% statlstieallf sl-piifieaBt» If Ifce ralm of & 
•ofetaisei: %.r th# -©f is m Sk' siafl# 
pr^jsimet wmmmt ii®.ri^elati©a ©btaiaat- twm& 178 €®g^@es of f-reede®, 
{fateJL® g|,) it is fmmM. 
tliSfct tfe# frotiaMe itetts Ci twit# th# et tie 
ira.ia« .fai- rar- %ii© ]p©p«lati®ii -freB wliieii tll'S saaple Is 
tifswa mwm *3® aai •it. 
%•* gqyr.qlation %gtw0ea -paternal hmlf slstersa ffe#r® 
iSl.S 0,@«d Included In the present sfeAf sat fcr HSi ©f titmm 
edws- sir© is kmrnm.* 'ffe# snalfs-ts- <3f variaa#.®. of first 
a-yatla'fel® re^erd tks®# iS5t #o*s im given is fafele ag» 
^Is aaalysis slews tfe&t ttoere ®r« sl..gaifl#tot ilffer-
#iie@e br#©^:©,, &#ri.s. mi te«tw©-«Si daughter# of the 
diffsl-es."! sS3r«*» fii® reduction Im varianee ©"btaiaed 1>y heiA-
.0®ii-s-tamt is f ©f flie t#tai wmtmm* ffeis .is 
sjttghllj higher th&m value tQ-m^ when mil th# first r#-
®i©ris *#:&.© ttsei |1^|* Hew ever the variaae® li«tw«ea fer®M» 
le eamaed ©alf fare bred »©w& S:|mee the ssir>e is teown f®r 
& highsr ©f purebret «ows thaa ©f gmie #»s> thi«' 
mmlQ •pre^ably a pr®portiom mt 
#0Ss«f*i«mtly sh®*s. mm9 ••variaii:®®* fh« varlan©® iue t# 
•fereet ,a»a ii«ri' is S#«0f^.j0r anlir ,»r® thss wfe-ea sll the 
first reeo-ria 'were wset fhe varlaae© t© her4^ 
4iff#r®i©«« wlthia •fersed -1# ;SS.«-41^ o.f a© tot&l variance for 
th#- ©'©wa where the sir® is knomi asd 3^••64# of t©tal vari-
mm f©r all th» mwB* Afparestlj -fte j^tmpl-e ©f cows who-s# 
•sir#® me. teewi. shows afewt' the same ®f v»ri-afeili%y as 
all the mm in the ata4y« 
Ill-
fafei® tt-. 
AsAlfsis &t rmriMmm of ISSf of #ii*» 







ii« of Msah stmare 
B»t»efen ter##a's t iSS.w'TlOO** 








within herd .?ts 3,168.af 4.2mf 
^tal ^ x^m B.mm-
Porfci.#» ©f mriane# 
due t® 
Portion of total Tarian®® 
due to breed and iierd 
Portion of fcotai variaae# 
due to breed, herd and sir# 
W^rtlm of total wmtianoe 
Am# to'elfe^ Within herd 
3.m83 • 8»0gm  ^
-* g;^ • S.66^ 
8«s423 •• 5«s69's  ^
*•"—§7sihi—• 
s,g4gs <* 4.2357  ^  ^
s»^4'g '^ 
 ^ 4*s» 
Tari«a-e© .reittses W,-61% wkmn sir© is li«.M 
issnstmat. fhe Mea^ tri© rela sire ant daugli-* 
tars Is fre3©iit«i la Flfur© S is tim genotfp^ 9f th& sSre 
@M d tJi@ genet|r|r« #f t&-6 datigtrters. H li5 the plie'a©tyf-e of 
tk& #aa.^ t»rs',, feii#%|f5« -sotlftbi. lif a#«ttt«ais« ip| sat 
l»teimeti&a CD# 1 is tl© revert of tli« aau^Mer,. tiif3.B6iie#fi 
By & Cpttii M to .report) aat hf « wfeleb Is 
.tli« fatli e©iefft«l«t froa t 'to 1 l5.©i»g t&al •part tli# 
«*lj;^ iiiiest w&Sefe is altte for berd m«t:es 1ft tte# S*#** 
#0rt is »i#* Wbmm wm h&M the sire eesstgat w« also tllaimt® 
mm© mf tli« fmr te f&mr ^ariatl.®a# %m nmoh mf tfeis t@ 
year varistl^a is «il»inated, dep-ai^S' mpoa h©« aamy fmmm a 
sir® Is £» a ^#ri l^eaase tfeat will largelr detemtft© 
.Itow aaay years lie ^111 ha-re iabo-htcrw fesimg teslei^fsr tiie 
first tia®.- PreMWy tfre avsrage will arc3«a€ two jears. 
What w® baT# is tfccrefor# ia realtty a sitiltifl©. w.rrtlatiom 
tbe ree&it as tifte aejeat^nt variable aai as isiefea-
tent ifariables. the genotype of tii© eire aad tfeat part #f e»-
•rlr@ifflj.eat which is ftltfce for tli© taaghters of sir# "b^t mMf 
hm iiffwent f^r aatigliters ©f ©tfcer sims- la tlie same lierd* 
fkB gemetfp© of tlie ia»s t©- wfeieto tie sire® are aateft Is l#ft 
•oat of eo»si€edrati®m oa-tle- ssstasptiea tItat emk sire 1® a®tM 
to a ra»a=eia gr©«tp of %hm iams la the lief€# 
-113-




Figure 12. Relation between sire 
and daughters' records. S = sire's genotype; 
G = daughter's genotypej H - daughter's pheno-
type, i.e. genotg:^© modified by dominance (D) 
and interaction (i); R = daughter's record,* 
E = enTironment under which the record is made. 
Path coefficients are represented by sioall 
letters. 
fb# f@¥iia.a fei" snek a Mltiple co^reiatioa is 
4 gfegale:^ crg 
affci"' tMs gttiar«a m&TTt&lMti&n -we hmm t'omiA %,& hm ...20 {fsfel.© ii|# 
Usually «!•• ts -oEoS'® t© 1/2 ant the f©3?®ttla for finilng t'Mtt 
ifse + « *g# 4 SI 
- (»20 - ISeE) <• © 
* -to.*g*i?gg + .y.so - ) 
•'-•»••'•">• "•••"W" •' n,.u„.,n,r h-.g^r^g-, 
s 
valTOs tow tm diff efdst valtiws mf ant 
wpm is fabl® gS» ffaea is !«£» tker© ig m MtlMmmm 
©f €«.i»am.ee ©l-r fal-aes ©f g^- @f ••Sf aad e^rfe-sp^i 
t© t©mlaaTO-« rattdS' 'i/S ant 1/S as s.»gg:est€i 'tef Wright fltSlI 
( 
m.n& "by .yis'ite^- ftStE| •r#.sp«.e-tlf©|y |asa«mtBg tliat i |a»®6;li;l-» 
tally »«©) SI :sli#»s that ao^st of tli^e ia 
.s««as t€spea€ «poa tai'iat.ioii in 2Pc.jg» In otber words, th® 
fet^e-r %&«. is eia*f-elateS with. g-ea©type of •.tli© 
miW^: tfte smile r %@©«es tli@ IsflBcn#© ©f tb© je^mT t© jmT 
eMitf#,s la .ifemageisat* la -aaalyateg tk© ye« t© fmT va.ria'*« 
tioB (Table Ml i.t »-s found,, tew^vei', that year to yeaf 
irarlati#ms: , f«r W-»M€$ mf -t&e- TStriaac®-* 
g 
fli# TO1««s ©# gS.¥'@R la 'fabl® gS.„. a^e ta Ma@ with 
tfeytse ©a^^liei* flmd-tegs:.. 
fame es'* 
Yaluee ©f (intra-lieM influenoe of environp©mt ebaagiag 
year to year) for different values of g"^, hf^ aai Tc^  
i.m ,90 •80 •6^ • SO 
.40 *10 .''11 •IE •11 .IS .17 
0 .30 •13 .13 .14 .15 .16 .18 
.20 .15 .16 •16 .17 •18 • 16 
• 40 .08 .09 .10 .12 .13 .16 
.10 .30 .11 .12 .IS .15 • 15 .17 
.20 .15 .14 • 14 .15 • 16 .17 
• 40 .OV *08 .09 .10 •12 •14 
fctO .30 .09 .10 • 11 .1£ .13 •1 
.SO .12 .13 •13 • 14 .15 .16 
.40 .06 .07 .07 •09 •11 .13 
.30 .08 .09 .10 .11 - ilt .14 
.20 .11 .'•111 .12 •IS #14 .16 
• 40 .05 .05 .06 • 08 .09 • IE 
• 40 • 30 .07 .08 .08 • 10 • 11 • 13 
• SO .09 .10 .11 • IS • IS • 15 
.40 .04 • OS .05 .07 .08 • 11 
.50 .08 .07 .07 .08 • 10 • IE . 
• SO .08 .09 .10 .11 .18 • 14 
These values are eal«tile tefi from, the formla % « 
•© 
""W0 t . 
m intra-herd. influe-nc© of environment ahaRgimg froii year 
to year 
^ w squared path coefficient from genotype to phenotype 
i»e. proj)Ortion of liei*editary variance which it 
additl-ve  ^
* gQttared path eoefficient froja phenotype to record, 
"i.e. proportion of variance which is hereditary 
correlation between sirens genotype and envirojimerit 
>•11, S«-
f!ie. tutlmm® #f fmTXj Giiaages ta ewl^piaieat wit&ia 
heris has tMs been estiaated in t&r®« diffeareiit w.ays» firsli 
fey tli-e anali-sls of varlaaee,^; mmnd froM tii© ©©ryelatida hm""-
tween. damght.ers anfi daiaa, and third f^orn tae aaalysls of m.ri-
imm of mw9 wli®&e stores aire kmmi* "Swes of tMse estimates 
gtve a Taltie af about 10^. for the intra^lieM inflagBe© ©f 
seasonal ©avlTOsa^Bti while the tMM. afialysis glms a sllffetlf 
Mgker Taltt©,. the analysis of variaae#. ala© le4 t© tlie eon* 
©:lasl©s %M% m faetor ta eausing tills fmT to fmv 
r$LTt&%i:m Is tfe© gj^iaallj' improTiag fteiliig iThieii is tb@ 
gsaeral 3ml«». 
4* Discussion 
The result3 ©f the eal0ulati©as i^.tbe tliree preO'e4i.ai 
s0eti©Bs €ese,.i*¥e some ©los©!' disoiisaloa siiioe tiity represeat 
tb© im&lmB Qf the pcrescat tliesisj ffre relative Imi^ortaiiee 
of liere^ity mA ©iiTlroniaeat ta ifeteratBiag the bmtterfat pr©-
duotiefB of mmfM %m I©wa Sow festiEg assoeiatlQias. It aay he 
most profitable to esHsiter first tlis iaflmeES© of eo®on herd 
es^iremeat sime© this in a »ost ©oiaplex taestleii* It is 
fttrt&eimQre a faster wfalsii is ©ftea overlooked wiian aggregates 
of iata frcm asnj berfia are amalyzed together,, an overslglt 
wMeli la mmy oas«-s lias led to liiglly .spirl#tts @ori'®lati©a.s 
list»e@a r^ef^Ms mt cow.s tm the smM% Ii@rd,^ stt.eli m iauglitsr-
taa mrmX&timB or e#rr«lati.©iis h&twmm 4if.ferea% records ©f 
•|fe« siae .e#w» 
l&«ii trnflmeae© «Q®ia®a- lie3?4 ea'V.i.r©B«mt wa.s .e®a* 
sli#s?©i. it waa mt that tJiie tmm mm im %hs 
gas© k&Ti. ttlglit ifesemfelg' easte ©tiier fa,rtlf %e«ams« tii# mm 
mr® sulsje-et t© the sam® fseiitiig ami m'&TB ttai fart* 
ly the mw.m sfeew s®i®6 geaetio Mtes-@ss wlaitfe m&f .U't 
al5#iit ©itfeer tor-eMisg ©r s0l.«@tl#a» 
Bifferemee#- %«tiwe©m t^e ©avii'oaiEfeat #f Hlffsrent 
li@.3rds a«S'#o«»t for i©^ &f t&@ tstftl. tai'iaiiee 
©f tfee Yaria,a©« b#t«ri&#it lieir4S'« fM«- f-alti© is ©aif 
approxtaat-®.#- it lias mm yet hem fesslfel®. t©. 
deteri^iie ttois iraiwe wit^. M-gto ®meta©s,®#, fbe -fematiiiag, IS^ 
•of t&e t-otal TO-rimme# or tli© v®rias.®€ ©awefi "bf Aiffe-r-
eH#6s • ¥©tw««a feerdsj mm %© regardM ®s .|pf#t>al)l3r dm-:©' %© -gi&aett® 
f'n til# mmmm 'Of ©©ws la as.ff®re»t 
Wh%& aggfsgat^s ©f tata ftm ^ttt&rmt feav© tosea 
aa®l.jS5«(a ia earlier ttoe axisteae® ©f t:ii#s« esvlrea-
mmn%&% mtfrnrmmrn ¥«t»e®»- fe«.i€s bas -ataallr to«a- mm^'^m'km§.* 
Warn stti^pts have- b-eea «4« t© IsiaMt© tbift {li€»eaj, 
thmf im.r& -Apfemtm^ t® t>« lasl^tfleaist %eeam-s# ©f Mp#f-
#®-t0ti©as -©f th® stattstieai utethods a»®4 tm the 
Tlierefore tli«' •pBt'X't f:l.ay©€ ly tofettty i» •&®%mmln±m variailm 
omim^ mmm&m &a®: hmm& ®«iewfeat emggtmtet la B©-st ®f 
mrtiQT »tadies« 
•Usmllf t]li« #st^t® of tli« c#metlef paft &t tfte 
will toe used jpm^tteal' mttiimw fm tmm 
1 # •ri 4^ 4»' tei m 1 
N 0 1 
©• 
•N f 0 ® 
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fh© mime mj hm set at afe®wt usitig tiii» 
faime tlie .f^r 'lii-e pro.d«®'ti«a of %h>m. 
Sa«#iter .of a ©ow wit& m Imown r®©0j-d:|f -fefe® dangfetear in 
tlie saa#- teerd as tlie daa..^ earn hm writtm as follows-t 
batagiit©r'*-s pr'odu-etion * hem at©m-g© + 0&m*B -reeosi.. -
• »®g$iBept ®re-mg#}^ -.IfS (!&»•« 
•re«©m) 
As. s.#ea freat %hm ©fiia.ti©ns ta 11, i&is te-rm ».-f§ .is 
t 
®.««what tQ©. If t.lie iaiagfatw*® re,e#r^ is »,.€ve3»al f-©ar.# 
reffiove€ frmi tli® aam*s item'TQ.^ -teatte#. low If %h& 3reeo-j?ds -air# 
m'@a'3*ly ®#atebi3por.4r3r* 
»«itlimg witl re#©rae fmm m&y It ©Ms it Mst kept in 
mliii t *ba.t #|ff;©y©me#s lie'i^ s mm ab&at 4  ^
genetie- aM &mmn&.^ tkat wiAis. m. feert. SS^ #f the differ* 
mmB heWmm mms is g©a«&ti.0* Is estiffistiag tfe-e petmamt 
prMia0M"rity #r a ©®w we tMa hmm t.fee followii® ©gmtiom: 
f-r©4ii®*li.tlty * Bre«i avemge •*' Cgease-fele pa^t ©jr 
hef^a dtff ©remoe) .CHarS averag© - a^re-mg#') + C geaet.ie 
paipt @f •latra-beM vaariaoeej C'C<»»s fee#rd - awrage) 
If we sttbstitrnte tlie esttmt«s of the gesette part ®f tlie lieM 
MftBTBmm aad the geaetie part ©f tfe« .iatm«'beM the 
et^ atiea beeoaesi 
Pemaaeat trQittetiTity * Br©.®# atemg© + •40 |l'©r4 airemge -
m-mi.'-mmm-m) * c 6©if*'s r#e-©3r4 •* sf-erage) 
•slat® th© -tudlme tm thB gea#tie jpart ©f ^©•i^  MttmT&mm 
and geaeti'® p&rt ©f the ¥ariaa©e (••§§) ar© s® 
near' alike im magai-'tiia© aafl 'giae# they are OMl? affj?oxi»ati.©as. 
it My fee simpl-@r ^yaetisal fiiffssfs ewfeiK© tlie®, i»t© 
•©n# simgle mlmt-,. IH "tfeis^ way a mla-e 4©^ wemit fir® a 
ll^eyai tstlttate of tJb© g:®m©^ti© fmT% lb# fartaaee .a»©iig i-®-
®#rl,s f^Qii »aay lt«ris wfeile a tmlw# ®f w©»M giye m more 
.estimate ef t&is saae Usiag t&is latter 
figas® tM efaatioa fer t&e «©w*s pr^Atteti-fity w®ii|j| 
« 
prmmetivity 4. »$.§ {Qm*B • 
bsfeed «if«irag;e) 
« .©.§ a¥@mg®) • 
3re#©s'i5 
la tbis w&j tk« estiffiSEt© of %h& iBti?&*li«M yalm© ©f ttoe gemeti# 
psirt #f tJie irariitae® anA tfee €.sti»at© ®f tlie geaeti® pm%-
til® irarianee of frmt aaiiy ikM &pfTOMim.%BXj th© 
same,, yia* ».S6 t« ..40*. Tlii® siBpMfi.es mmsMew&WLf thm ms® 
®f ^ tkis 3?©g^es«t#R #»effi8:ieiit femt it «st a©t to® forgott.«a 
tliat ttoe ©rifia ®f- two a-lmost. iieatical figiires is -tait'® 
4iffe-f@iit* 
iafltt©n.e® &t year t# year eb«ag@.s ia tfee eaTirorammt 
witfeim a aeeotet® fei» i-f# ©f tbe yariane« m 
10"^ &f tlie tstra-herd variance. Ttus.^, m> ^l^m'tot .aM^ relialility 
in estiffiates ©f production may fee ©fet.ala^i if year t© year 
tmie-eii iat.©. •@®ttsii#rati®m». ''©mm If® 4@ii#,iy 
figuring prstnettea ftie-erts wi.tMm a li«ri. .as 4.©viati:Qms fr©s 
%&© average.. yearly -tmrlatl^ .s ®r«,|,. feowever.,. not 
m^earlj s# laparfeat is these Zmwm mmmB as they are saM to 
%® JB th« iata maei ia ly mn ¥m%m asi Ms ©sseciat©©* 
ffees-e workers- a©ti»lly ©©aslfier year t@ year eliasges as tl# 
aii-J#r eiivirowesfal ©ams© of mrlattccii* 
iffslsg tb'® sir©ra.g.e .daily yieM f®r the beri la parti*-
•©•lalar y©-ar as a m&mm^ ties©' w©rk#rs 
traasfer all yl©Ms t#, « c#»i©a aema aitt yl©M (10 Kg* ^er 
4ay| %.r mmltlplyimg t.li® milk yteM W fra«%loB 
„ ,3^ , sb4 t# a. #iiai»a aeaa fa't ylelt C^<^-0 P@3r 
heisavii^ e 
%y) fey mmllipiyt-ag %ite metaal fat yield hj the trmtim 
.^  ^ 300__(i»®mrl, 19s1)* 
^^""avemge 
.,3u€»li a iHultlplicati^M ,»«% only transfers the r^eoMs t& 
a e©*®a. seaa Ittt eMag©#. tfce mgaiti^:® iadiirtdwal records 
to a f(6:r©eatage s«-al#*. Tlie p«r#eatage r0iii@-tl©a @r Isereas© 
will le the s.^10 f©r all rte^jils* ^fbm 4mfll.catl@>ii of this Is 
tl«:% emrimmimt 3h&uX4 give to tbe. em a larger 
alis©liate imrms-e im ji@M tkm t# tit pto.r @©w aiifl -^io© Tersa, 
ymrly mrlatl^iis are mt mrf impG-xtmit Is tMese I#wa 
0-ow T'eBtlmg re®era-s,: e«;^reA witli ®t.her k.iiowii anA aafcuoTO. 
sonr&es of T«rlat I'On,. only a aaaall deerease in '«mrlat>ility 
wmM' i# a@®®^lts&e^ %y sttefe « »rre®tloB, F©r fra«'ti<3a.l 
pmrfsses the t&h&r tamtweA in mek a eitrre-etton womM proMbly 
•a©t 
»© ©.f g.en«tl® pift ®f til© fariaa©© ofetataet 
tw<m %&« b%vAj Is i®w@S' thaa -fete mines 0.v-m laj irli^t 
ant Opwaa.. |lt3E) giires % valme fm of f§^ 
while Qmmm <1934| Jias #s|.taa,tet tMt fe Is •§© and 
*-f® for ailM pr©iw®.ti-0S mM. ••ft aa4 *@5 for fat f©r-* 
#@atmge* Wright'^s method ©f ®©apttt:at|.#a ts a©t pu%lishei-,.^ lj*it 
8h«*s that he Mb iBelMtei all of the 'diff©!^ 
e 
#n«€.® tetwrnm herig im the "ral-m® for h » Q©w«a*s: ©stlaat® 
of %h« a^ptltiaa« @# .%he ©»Tir®»ent:al Imflaen## {.«^) is; rmll^ 
'm&lf what im the- jire-seiit %h«sis ha® ham ealle4 iii%r&->h»f€ 
year to year v^artsti©as ®r ••^smsoaal mmtmimmt*'* If there-' 
fur© th® e»Tlr©HmeHtal part ©f the hert diff#r«-ii0©s. |ah®ttt .,.E0) 
Is si&traetei fr®a Qm®n'*s figure f* h^ *e ©tetalR mimes *hi@h 
ar® -CfBly sil^^tly hi,^©r thas the ml«« fa-mi ta th® 
pres«»t sttijay-. llfcewlg® Cl©w«ia*s estiaate of •C*0§»»1§| 
©©rres|>©a4,s @l0s#ly t© the 0ciMt^.r«hle ml\a© f©r iatra»li0r<S 
year t© year ehaages ia emirlr©ameiit C«h®«t .1®} f©iaia ia the 
present study* 
The ©errelatiftns hetw^eea re©©r4s &t th© saiae reip©rt©i 
hy Satoe® ernfi Palfrey llfS,) aat ^ wea |.19B4| womli. gtf-e falm®« 
2 
©f h only :sl4#tly iiffereat fK^a the ©a# f^ttiid la the present 
stMy if ®airir#iasiital ©attsea ©f dtfferemees hstwees, heris @f 
th« aagaitat# ©f «to©ttt .BO were teiaetM* fhtts a ^alue for­
th© genetl# part of the farlaaee- ih^l of atemt i^ouM' 
aot. .Biarpri,s® mm -as b#tag pxtraoiriteartly l^#w*. Cs^iti®al analyses 
©f -©fJi#? iata will stew that tfee aiT^irsitj r#* 
salts wM«li liaf® %«ea ©fetataed -itt statistical stm€i.es ©f 
ree@M:B #r iaiiT ia ao saa'll ps'ft ajre- &me t© tlie fast 
that eavlrsiKeBtal caases mrj.stl#ii MaT© mt .teeem sttee©©©-
fullj lsoXat«t» fhe ffi©fli©4s med here have »<Se posslfele a 
s®|Amti©B of ®m¥l2^iiffieatal ©ffeeta.*' W.%Ib tbe results are 
mlf ©pprnxiMte leastItatifelF*. a©- reasen 10. see® .f©r tfeiiiife« 
lag that tiiey &m Mas©4 eltli©!- .ia tli€ €ir©eti©a Qt larg^ai^s 
or ©f •^lia®ss» Addit-loaal gtu€l-es m stiitaM© data wim 
f%rtli-©r refla©a«»ts sr® i^sirafele t# -rertfi- and ext«M 
tm.# .e#selm3l#»s •of tiii®' 'stmif*. if aoa whea s«0& 'verifieatlea 
is lhaa, tkeS'# 0©a©lmat#as me rtafty *# l>e tbe Msis ©f la-
prnweit pra©tl^ ml 
fij. * oiiM&MX 
Fi**® t,ii©iBt«at iiiaadyei mad sixty 
tatt©a reesM© from BSM ©swc t-n Sl^ tiff©reat heMs ia Iowa 
Co* fcstlag' &ss®etatt©m.s fesTe feeea aaal-ymet* Afprexiaately 
S/S ©f tfee ree®i€s wer« tTmi K®lS''t©ta -e-ows and approxlffiateiy 
.1/S. #ac.li ff©a I'sS'sej «t ati0ra,s«y tows* Affi-axiaatelj imlf 
©f the 0#ws whose 'mmMs wet& stMi©i we^e Fifty 
.six per eeat #f the resQjrSs w©r© from grat© wMle 44^ 
tfee .r#e9.iis w«ra frem p«br©1>y»i e^s*. 
®ie pttrfose ©f t&is s.taty m&s to i.^te'Tm.%m tiie mjtr 
mmmmm ©f "imrlation aaomg- t&es# l€iwa Qm fest.tag AamoaMttm. 
^TBmT&s ami t«> ietemtae %©- what extemt MttmTen&m In pr©i*i0-
tioa of 'Imtterfst are d©t#3BmlK©€ %f heretity* 
Mm$QT eaaaes of vartati#a mm tiffeir©ae©s te®t*eea h«^s 
aad ilffer^aees feet.w#®ii eowa. Less iaportaat mmsms of mria* 
tj®» are year to year ehaages In enviroiraeat within the-
aifferrat herds, l^agth of th# 4ry f#rlo4 ]pr©o^etiag iaotatioa 
m& mmm of mlvtms-o slightly »r® than 1/4 of tte total 
Tarlane© is maeooaatei for* 
•®ie fariano© thus •wtaocouate€ for my h® i.a® to lui&iiowii 
•fariatlcai-s i». health a84 -eiivirwaioat ami to #m»rs im €st'jyaat— 
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Ym&t mi^latioiis account fef #f tlie t#tei 
'"wmei-mmm- ai* 10 .^ ©f ti:® ia%i*a-»iie-f€ vmriasc®*. aa- .isp#3p»-
•taat, faetor ia ^aastag t&®s© M. f»&r changes &m tkm 
%n feMliig wMeli. tokm pJ,a## troa. «# j-&m to. a«©liher.* 
^1# reli«-%ti|ty ta tst.l*.ttiig gea-«fei© 
«@#s «©» «l..^ :t '%« otftaln,®t %y taktsg thes# 
tii%© I%t- p-ya-eti-tml 'p«3fp©s#8 ft i.g-
wlet&sr tt,® «€€«t iaber iav t^oti. wotim 
I.@iig|jfe ®f toy periM ani. mmmA ealving s@em ke^ot 
mly mimm imp&'Mmme &b a smwm- mf -fmrtatioii iB. tiita. 
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